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HOW TO USE THIS SOIL SURVEY 


THS SOIL SURVEY contains information 
that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Blue Earth County are shown 
on the detailed map at the back of this publica- 
tion. This map consists of many sheets made 
from aerial photographs. Each sheet is num- 
bered to correspond with a number on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbols. АП 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Index to Map Units” on page ii lists 
all of the soils in the county by map symbol 
and shows the page where each soil is de- 
scribed. The capability unit to which each soil 
has been assigned is specified at the end of the 
soil description. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by us- 
ing the soil map and the information in the 
text. Translucent material can be used as an 
overlay over the soil map and colored to show 


Cover: 


soils that have the same limitation or suitability. 
For example, soils that have a slight limitation 
for a given use can be colored green, those with 
a moderate limitation can be colored yellow, and 
ша with a severe limitation can Бе colored 
red. 

Farmers and. those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units, windbreaks, 
and crop yields. 

Foresters amd. others can refer to the section 
“Windbreaks and environmental plantings” 
where the soils of the county are evaluated ac- 
cording to their suitability for trees and shrubs. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife habitat." 

Community planners amd others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and 
for recreation areas in the sections, “Engineer- 
ing" and “Recreation.” 

Engineers and. builders can find, under “Soil 
properties," tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and. others can read about how the 
soils formed and how they are classified in the 
Section “Formation and classification of soils." 

Newcomers in Blue Earth County may be 
especially interested in the section “General soil 
map for broad land use planning," where broad 
patterns of soils are described. They may also 
be interested in the information about the 
county given in the section “Сепега! nature of 
the county." 


Contour stripcropping on smooth, sloping and 


moderately steep, nearly level-topped circular hills in the 
Cordova-Lester-Caron map unit. Wita Lake in background. 
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Index to Map Units 
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LUE EARTH COUNTY is in the south-central part 

of Minnesota (see facing page). Mankato, the 
county seat, is about 80 miles southwest of Minneapolis 
and St. Paul. It has a population of about 80,895. The 
total area is 481,920 acres. About 90 percent of this 
acreage is farmland. In 1969 approximately 85 percent 
of the land area in farms was used for crops, mainly 
corn, soybeans, and alfalfa. Beef and hogs are the prin- 
cipal livestock enterprises. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Blue Earth County, where they are 10- 
cated, and how they can be used. The scientists went 
into the county knowing they likely would find many 
soils they had already seen and perhaps some they had 
not. They observed the steepness, length, and shape of 
Slopes; the size and speed of streams; the kinds of 
native plants or crops; the kinds of rock; and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface down 
into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface 
layer, all the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that series was first observed and 
mapped. Beauford and Lura, for example, are the 
names of two soil series. АП the soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behavior 
on the undisturbed landscape. 

Soils of one series сап differ in texture of the sur- 
face layer and in slope, stoniness, or some other char- 
acteristic that affects use of the soils by man. On the 
basis of such differences, a soil series 15 divided into 


phases. The name of a soil phase indicates a feature 
that affects management. For example, Truman silt 
loam, 2 to 6 percent slopes, is one of several phases 
within the Truman series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw- 
ing boundaries accurately. The soil map at the back 
of this publication was prepared from aerial photo- 
graphs. 

The areas shown on a soil map are called map units. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, a map unit is 
nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such 
a map all the small, scattered bits of soil of some kind 
that have been seen within an area that is dominantly 
of a recognized soil phase. 

Some map units are made up of soils of different 
series, or of different phases within one series. One 
such kind of map unit is shown on the soil map of Blue 
Earth County, soil complexes. 

А soil complex consists of areas of two or more 
soils, so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
of a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. Canisteo-Fieldon 
loams is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called miscellane- 
ous areas and are given descriptive names. Alluvial 
land, occasionally flooded, is an example. 

While a soil survey is in progress, scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kind of soil in other places are also assembled. Data 
on yields of crops under defined practices are assem- 
bled from farm records and from field or plot experi- 
ments on the same kind of soil Yields under defined 
management are estimated for all the soils. 

Scientists observe how soils behave when used as a 
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growing place for native and cultivated plants, and 
as material for structures, foundations for structures, 
or covering for structures. They relate this behavior 
to properties of the soils. For example, they observe 
that filter fields for onsite disposal of sewage fail on 
а given kind of soil, and they relate this to the slow 
permeability of the soil or its high water table. They 
see that streets, road pavements, and foundations for 
houses are cracked on a named kind of soil and they 
relate this failure to the high shrink-swell potential of 
the soil material. Thus, they use observation and 
knowledge of soil properties, together with available 
research data, to predict limitations or suitability of 
soils for present and potential uses. 

But only part of а soil survey is done when the 
soils have been named, described, interpreted, and 
delineated on aerial photographs and when the labora- 
tory data and other data have been assembled. The 
mass of detailed information then needs to be or- 
ganized to be readily useful to different groups of 
users, among them farmers, managers of rangeland 
and woodland, engineers, planners, developers and 
builders, homebuyers, and those seeking recreation. 
Presenting the detailed information in an organized, 
understandable manner is the purpose of this publica- 
tion. 


General Soil Map For Broad Land Use 


Planning 


The general soil map at the back of this publication 
Shows, in color, map units that have a distinct pat- 
tern of soils and of relief and drainage. Each map 
unit is a unique natural landscape. Typically, a map 
unit consists of one or more major soils and some 
minor soils. It is named for the major soils. The soils 
making up one unit can occur in other units but in 
а different pattern. 

The general soil map provides а broad perspective 
of the soils and landscapes in the survey area. It pro- 
vides а basis for comparing the potential of large 
areas for general kinds of land use. Areas that are, for 
the most part, suited to certain kinds of farming or 
to other land uses can be identified on the map. Like- 
wise, areas of soils having properties that are dis- 
tinctly unfavorable for certain land uses can be located. 

Because of its small scale, the map does not show 
the kind of soil at a specific site. Thus, it is not suitable 
for planning the management of а farm or field or 
for selecting a site for a road or building or other 
Structure. The kinds of soil in any one map unit differ 
from place to place in slope, depth, stoniness, drainage, 
or other characteristics that affect their management. 

The 14 map units in Blue Earth County are described 
on the pages that follow. 


Alluvial Terraces and Steep Land Adjacent to 
Rivers 


These nearly level to very steep, poorly drained to 
somewhat excessively drained soils formed in medium 
textured and moderately coarse textured alluvial out- 


wash and glacial till under mixed deciduous trees and 
prairie grasses. They are in the deeply entrenched 
river valleys. 

Only two map units in Blue Earth County are in 
this group. They have high esthetic scenic value as 
well as value for recreation and wildlife. 


1. Alluvial land-Copaston-Chaska 


Nearly level and gently undulating, poorly drained to 
well drained. soils formed in medium textured, alluvium 
stratified with moderately coarse and coarse textured 
material; some are underlain by limestone bedrock 


This map unit is on the Minnesota River flood plain 
and the higher terraces. The terraces typically have 
sharp escarpments on the side facing the river. 

This unit, mainly along the Minnesota River, makes 
up about 4 percent of the county. It is about 30 per- 
cent Alluvial land, 15 percent Copaston soils, 5 percent 
Chaska soils, and 50 percent minor soils. 

Alluvial land, gently sloping, is on alluvial fans at 
the mouth of ravines in the valleys. It is subject to 
flash flooding and seepage. Alluvial land, frequently 
flooded, and alluvial land, occasionally flooded, are on 
the flood plain. They consist of moderately well 
drained to poorly drained alluvial soils. They are 
variable in texture and stratified. They are subject 
to change caused by stream overflow, scouring, and 
channel changes. 

Copaston soils are well drained, medium textured 
and moderately coarse textured, and nearly level. They 
are no more than 20 inches deep over limestone bed- 
rock. The surface layer typically 15 black and very dark 
grayish brown loam about 10 inches thick. The sub- 
Soil is dark brown sandy loam about 9 inches thick. It 
is underlain by fractured limestone bedrock. 

Chaska soils are deep, poorly drained, nearly level, 
and limy throughout. They formed in medium textured 
alluvial deposits stratified with moderately coarse and 
coarse textured material. They are on the flood plain 
and are occasionally flooded. The water table rises 
and falls with the water level in the river. The surface 
layer typically is very dark gray loam about 8 inches 
thick. It is underlain by mottled, variable colored, 
stratified loamy and sandy material. 

Minor in this map unit are Caron, Joliet, Oshawa, 
Tilfer, and Lasa soils. The very poorly drained Caron 
mucky peat and Joliet soils are in seep areas along the 
base of the bedrock escarpments and steep slopes. The 
somewhat excessively drained Lasa, rock substratum, 
is on the higher bedrock terraces. The very poorly 
drained Oshawa soil is in the recently abandoned 
river channels. The poorly drained and very poorly 
drained Tilfer soil is on the bedrock controlled ter- 
races in old river channels. 

About 40 percent of this map unit is used for resi- 
dential and commercial uses, 15 percent for recreation, 
for example, Minneopa State Park, and 45 percent for 
farming. 

The flood hazard on the flood plain is a problem not 
only for farming but also for residential and com- 
mercial development. The bedrock controlled terraces 
provide a solid foundation for all commercial and 
residential development. The cost of installing water 
lines and sewer lines, however, is high. The contami- 
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Figure 1.—The Blue Earth River Valley. The LeSueur River enters the valley in the foreground. 


nation of ground water by individual sewage disposal 
systems is а hazard. 

'The droughtiness of the medium textured and mod- 
erately coarse textured soils that are shallow over bed- 
rock limits the productive potential of those soils for 
farm crops. Drainage is needed to increase the pro- 
ductive potential. Bedrock, however, increases the cost 
of instaling a drainage system and draining old 
Stream channels that are near the base of the steep 
river bluffs. Soils on the flood plain should be pro- 
tected by dikes if they are farmed or used for com- 
mercial or residential purposes. 

The limestone bedrock is quarried. It provides 
building stone. It is also crushed for agriculture lime 
and the aggregate used in construction. 


2. Storden-Comfrey-Lomax 


Nearly level to very steep, well drained. and. poorly 
drained soils formed in moderately coarse to mode- 
rately fine textured alluvium and medium textured 
glacial till 


This map unit is on valley walls adjacent to the 
deeply entrenched rivers and on the different terraces. 
The terraces occur within the river valleys (fig. 1). 


This unit makes up about 9 percent of the county. 
It is about 30 percent Storden soils, 20 percent Com- 
frey soils, 10 percent Lomax soils, and 40 percent 
minor soils. 

Storden soils are steep and very steep, well drained, 
and limy. They formed in medium textured material 
on valley walls. The surface layer typically is very 
dark grayish brown loam about 8 inches thick, It is 
underlain by dark grayish brown and light olive brown 
loam. 

Comfrey soils are deep and poorly drained. They 
formed in moderately fine textured alluvial deposits. 
They are on flood plains and in side valleys. They are 
Subject to variable flood frequency. The surface layer 
typically is black elay loam and loam about 34 inches 
thick. It is underlain by mottled dark grayish brown 
and olive loam. 

Lomax soils are deep, well drained, and dark col- 
ored. They formed in medium textured and moderately 
coarse textured material. They are on high terraces 
above the present flood plain. The surface layer typi- 
cally is black and very dark gray loam about 19 inches 
thick. The subsoil is very dark grayish brown, dark 
grayish brown, and dark brown loam. 

Minor in this map unit are Alluvial land and Esther- 
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ville, Lester, Minneopa, Terril, and Wadena soils. Al- 
luvial land is on the present flood plain. The somewhat 
excessively drained Estherville and Minneopa soils and 
the well drained Wadena soil are on high river terraces. 
The well drained Lester soil occurs in complex with 
the Storden soil. The moderately well drained Terril 
soil is on concave foot slopes. 

The steep and very steep slopes of this map unit 
are used mainly for recreation, wildlife management, 
woodland management and, in some areas, for resi- 
dential use. The fields of the river terraces and flood 
plains are isolated and provide an excellent opportunity 
for specialty farm crops, such as research plots for 
the development of new seed corn hybrids. This map 
unit has high potential for the development of recrea- 
tional enterprises, wildlife management, and woodland 
management. It also adds a special esthetic quality to 
the landscape. 

This map unit provides most of the source of sand 
and gravel used for construction in Blue Earth County 
and the Mankato vicinity. Some of these gravel pits 
are buried and are being excavated out of the river bed 
or excavated from beneath the glacial drift material 
from the side of the river valleys. 

А large amount of sediment is carried annually in 
these rivers as they erode and cut into the banks and 
the very steep slopes nearby. Many stretches along the 
deeply entrenched river valleys are actively eroding; 
some are as much as three-quarters of a mile long. 

New gullies form in many wooded ravines as water 
runs off from the nearly level uplands, thus eroding 
more soil material. Many other ravines are presently 
stable but should be protected from housing and recre- 
ation developments and from intensive farm uses. 


Low, Nearly Circular Hills Having Nearly Level 
to Gently Undulating Tops and Smooth Sides 


'These nearly level to moderately steep, very poorly 
drained to well drained upland soils formed mostly in 
medium and moderately fine textured, friable glacial 
till and fine and moderately fine textured material 2 
to 4 feet thick over medium textured glacial till. They 
formed under prairie grasses or mixed deciduous trees 
and prairie grasses. Some are used for farming. Some 
provide wildlife habitat. Others are in residential 
areas. 

Four map units in Blue Earth County are in this 
group. The potential is intensive management for both 
farm and wildlife uses, which are compatible in this 
landscape. 


3. Nicollet-Webster-Clarion 


Nearly level and. gently undulating, moderately well 
drained, poorly drained, ама well drained. soils formed 
im medium textured and moderately fine textured 
glacial till 


The soils in this map unit formed under prairie 
grasses. They occupy the nearly level tops and smooth 
sides of nearly circular hills. The elevations between 
the hilltops and the swales between the hills differ by 
about 5 to 15 feet. 

This unit makes up about 2 percent of the county. 
It is about 86 percent Nicollet soils, 23 percent Web- 


ster soils, 20 percent Clarion soils, and 21 percent 
minor soils. 

Nicollet soils are deep, nearly level, and moderately 
well drained. They formed in medium textured and 
moderately fine textured material. They are on smooth 
sides of the nearly circular hills and on low convex 
rises in low areas between the hills. The surface layer 
typically is black and very dark grayish brown loam 
about 21 inches thick. The subsoil is dark grayish 
brown to light olive brown clay loam about 23 inches 
тылы It is underlain by mottled, light olive brown 
oam. 

Webster soils are deep, nearly level, and poorly 
drained. They formed in medium textured and mod- 
erately fine textured material. They are on the tops 
of the circular hills and in the low areas between the 
hills. The surface layer typically is black silty clay 
loam and clay loam about 20 inches thick. The subsoil 
is mottled very dark gray and dark gray clay loam 
about 10 inches thick. It is underlain by mottled olive 
gray loam. 

Clarion soils are deep, well drained, and gently un- 
dulating. They formed in medium textured material. 
They are on smooth sides of the nearly circular hills. 
The surface layer typically is black and very dark gray 
loam about 14 inches thick. The subsoil is brown and 
dark brown heavy loam about 20 inches thick. It is 
underlain by yellowish brown loam. 

Minor in this map unit are Canisteo and Glencoe 
soils. The poorly drained Canisteo soil occupies the 
limy rims around the depressions and the flats between 
some of the nearly circular hills. The very poorly 
drained Glencoe soil occurs in the depressions. 

This map unit is prime agricultural land and is well 
suited to farm crop production. The organic-matter 
content, natural fertility, and available water capacity 
are high. The very poorly drained and poorly drained 
Soils need to be drained for efficient erop production. 
Adequate drainage ean be provided by tile lines at 100- 
foot intervals. The soils in this unit have about 10 
percent less sand than similar soils in the Webster- 
Nicollet-Canisteo map unit. 


4. Cordova-Lester-Caron 


Nearly level and moderately steep, very poorly drained, 
poorly drained, and. well drained. soils formed in те- 
dium textured and moderately fine textured glacial НИ 
and organic material 


This map unit is on the hilltops and smooth sides 
and in broad, low swales between the nearly level- 
topped circular hills (see cover photo). The soils 
formed under mixed deciduous trees and prairie 
grasses. 

This unit makes up about 6 percent of the county. 
It is about 48 percent Cordova soils, 15 percent Lester 
soils, 6 percent Caron soils, and 31 percent minor soils. 

Cordova soils are deep, poorly drained, and nearly 
level. They formed in medium textured and moderately 
fine textured material. They are in large areas on the 
tops of circular hills. The surface layer typically is 
black clay loam about 18 inches thick. The subsoil 
is elay loam. It is very dark gray in the upper part and 
mottled olive gray in the lower part. It is underlain 
by mottled olive gray and olive brown loam. 
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Lester soils are deep, well drained, and sloping to 
moderately steep. They are on smooth sides of the 
nearly level-topped circular hills. The surface layer 
typically is very dark gray and very dark grayish 
brown loam about 15 inches thick. The subsoil is dark 
brown, dark yellowish brown, and yellowish brown 
clay loam about 33 inches thick. It is underlain by 
limy, light olive brown loam. 

Caron soils are very poorly drained. They formed 
in moderately decomposed organie material about 8 
feet thick over limnic lake sediments. They are in 
broad depressions between nearly level-topped cir- 
cular hills. The surface layer typically is black muck 
about 8 inches thick. The next layer is very dark gray 
peaty muck about 17 inches thick and black muck 
about 10 inches thick. It is underlain by limy, black 
limnie sediments. 

Minor in this map unit are Glencoe, Le Sueur, Musk- 
ego, and Rolfe soils. The very poorly drained Glencoe 
soil is in deeper depressions on the flat-topped hills 
at the edge of the organic soil areas. The moderately 
well drained Le Sueur soil oecupies low convex knolls. 
The very poorly drained Muskego soil is in broad 
swales between the flat-topped hills. The very poorly 
сапе Rolfe soil occupies shallow depressions in the 

ills. 

This map unit is well suited to farm crop production. 
The organic-matter content, available water capacity, 
and natural fertility are high. Drainage can be pro- 
vided by tile lines at 100-foot intervals. Lime is needed 
for maximum efficient use of these soils for crop pro- 
duction. Crops in low swales between the circular hills 
are more susceptible to frost late in spring and early 
in fall Shorter season crops or varieties are better 
Suited to these areas. The wooded slopes around the 
lakes and adjacent to streams are suited to wildlife, 
recreation, or residential development. Many un- 
drained soils in swales between the circular, flat- 
topped hills have high potential for intensive wildlife 
development. The management of these swales for 
wildlife is compatible with the intensive management 
of farm lands on the nearly level, flat-topped hills. 


9. Minnetonka-Kilkenny-Caron 


Nearly level and moderately steep, very poorly drained, 
poorly drained, and well drained soils formed in mod- 
erately fine and fine textured material over glacial till 
or in organic material 


This map unit is on the flat tops and smooth sides 
of circular hills and in swales between the hills. The 
soils formed under mixed deciduous trees and prairie 
grasses. 

This unit makes up about 5 percent of the county. 
It is about 45 percent Minnetonka soils, 15 percent 
Kilkenny soils, 6 percent Caron soils, and 84 percent 
minor soils. 

Minnetonka soils are poorly drained and nearly 
level. They formed in about 40 inches of moderately 
fine textured and fine textured material over medium 
textured material. They are on the nearly level tops of 
circular hills. The surface layer typically is black and 
very dark grayish brown silty clay loam about 19 
inches thick. The subsoil is mottled dark grayish brown 


and olive gray silty clay and clay. It is underlain by 
limy, mottled olive gray loam. 

Kilkenny soils are well drained and moderately 
Steep. They formed in moderately fine textured to 
medium textured material. They are on smooth sides 
of the nearly level-topped circular hills. The surface 
layer typically is black clay loam about 7 inches 
thick. The subsoil is olive brown and dark yellowish 
brown clay loam about 38 inches thick. It is underlain 
by limy, light olive brown loam. 

Caron soils are very poorly drained. They formed 
in moderately decomposed organic material about 8 
feet thick over limnie lake sediments. They are in 
broad depressions between the nearly level-topped 
circular hills. The surface layer typically is black 
muck about 8 inches thick. The next layer is very dark 
gray mucky peat about 17 inches thick and black 
muck about 10 inches thick. It is underlain by limy, 
black limnie sediments. 

Minor in this map unit are Barbert, Lester, Le 
Sueur, and Shorewood soils. The very poorly drained 
Barbert soil is in shallow depressions. The well drained 
Lester soil is on some of the smooth side slopes. The 
moderately well drained Le Sueur and Shorewood soils 
are on slightly elevated rises. 

This map unit is well suited to farm crop production. 
The available water capacity, natural fertility, and 
organie-matter content are high. Lime and drainage 
on the nearly level hill tops and in swales between 
the tops of the circular hills are needed for efficient 
сгор production. Tile lines at 75- to 80-feet intervals 
are needed because of the high clay content. The grid- 
iron tile system can be used according to the contour 
of the land, as opposed to the random system needed 
around the gently undulating knolls in map unit 6, 
the Kilkenny-Minnetonka-Lerdal unit. Crops in the 
low swales are more susceptible to frost late in spring 
or early in fall. Shorter season erops or varieties are 
better suited to these areas. 

In wooded areas, the moderately steep, smooth side 
Slopes are conducive to management for wildlife, resi- 
dential areas, and small tracts of woodlots. The poorly 
drained swales between the nearly level, circular hills 
provide an excellent opportunity for intensive wildlife 
management, which would be compatible with inten- 
sive farming on the higher land. Many of these lower 
swales are dead lakes and bays off the present lakes. 


6. Kilkenny-Minnetonka-Lerdal 


Nearly level to moderately steep, poorly drained, some- 
what poorly drained, and well drained. soils formed in 
TU fine and fine textured material over glacial 
1 

This map unit is on the tops and smooth sides of 
circular hills. The soils formed under mixed deciduous 
trees and prairie grasses. 

This unit makes up about 2 percent of the county. 
It is about 35 percent Kilkenny soils, 20 percent Minne- 
tonka soils, 15 percent Lerdal soils, and 80 percent 
minor soils. 

Kilkenny soils are well drained and gently sloping 
to moderately steep. They formed in moderately fine 
textured material which has a high shale content, 
over medium textured material. They are on the tops 
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and smooth complex sides of circular hills. The sur- 
face layer typically is black clay loam about 7 inches 
thick. The subsoil is olive brown clay loam about 38 
poe thick. It is underlain by limy, light olive brown 
oam. 

Minnetonka soils are poorly drained. They formed 
in 40 inches of moderately fine textured and fine tex- 
tured material over medium textured material. They 
are on the tops of circular hills. The surface layer 
typically is black and very dark grayish brown silty 
clay loam about 19 inches thick. The subsoil is mottled 
dark grayish brown, very dark grayish brown, and 
olive gray silty clay and clay. It is underlain by limy, 
mottled olive gray loam. 

Lerdal soils are somewhat poorly drained to mod- 
erately well drained and are gently sloping. They 
formed in moderately fine textured material, which 
has a high shale content, over medium textured ma- 
terial. They are on the tops of circular hills and the 
smooth side slopes where side hill seeps are common. 
The surface layer typically is black silty clay loam 
about 7 inches thick. The subsurface layer is dark gray- 
ish brown silty clay about 5 inches thick. The subsoil 
is dark grayish brown silty clay about 22 inches thick 
with mottles in the lower part. It is underlain by 
limy, light olive brown clay loam. 

Minor in this map unit are Caron, Cordova, Lester, 
and Le Sueur soils. The very poorly drained Caron soil 
is in swales between the nearly circular hills. The 
poorly drained, nearly level, medium textured Cordova 
soil is on hilltops. The well drained, gently sloping to 
moderately steep and steep, medium textured Lester 
soil is on smooth and complex side slopes. The mod- 
erately well drained, medium textured Le Sueur soil 
is on low convex rises. 

This map unit is well suited to farm crop production. 
The available water capacity and natural fertility are 
high. The organic-matter content is moderate. Lime 
and drainage of the poorly drained and very poorly 
drained soils on the tops of circular hills, in drainage- 
ways, and in swales are needed for efficient crop pro- 
duction. Tile lines at 75- to 80-foot intervals are 
effective. Typically, a random tile drainage system is 
used to fit the more complex topography. Care is 
needed to prevent water erosion, which occurs in the 
drainageways unless they are kept in sod. Crops in the 
swales are more susceptible to frost late in spring or 
early in fall. Shorter season crops or varieties are 
better suited to these areas. The wooded slopes around 
the perimeter of many circular hills, along streams, 
and near lakes are excellent areas for wildlife and in- 
tensive management of small tracts of timber. The 
swales and wet depressions between circular hills pro- 
vide an excellent opportunity for intensive wildlife 
management, which would be compatible with the in- 
tensive farm use on the higher uplands. 


Gently Undulating to Steep, Irregularly Sloping 
Ground and End Moraines 


These nearly level to steep, poorly drained to some- 
what excessively drained, upland soils formed in me- 
dium textured and moderately coarse textured, friable 
glacial drift. They formed under prairie grasses. Slopes 
are complex. 


Two map units in Blue Earth County are in this 
group. The dominant and potential use is intensive 
farming. 


7. Webster-Nicollet-Canisteo 


Nearly level and gently undulating, poorly drained and 
moderately well drained soils formed in medium tex- 
tured and moderately fine textured glacial till 


This map unit is on ground moraines. Slopes are ir- 
regular and only about 75 to 125 feet long. The differ- 
ence in relief is 5 to 15 feet or less. 

This unit makes up about 14 percent of the county. 
It is about 23 percent Webster soils, 15 percent Nicollet 
мин 15 percent Canisteo soils, and 47 percent minor 
Soils. 

Webster soils are neutral, poorly drained, and nearly 
level. They formed in medium textured and moderately 
fine textured material. They are in broad areas and 
drainageways. The surface layer is typically black and 
very dark gray silty clay loam and clay loam about 20 
inches thick. The subsoil is mottled dark gray clay loam 
about 10 inches thick. It is underlain by mottled olive 
gray loam. 

Nicollet soils are neutral, moderately well drained, 
and gently undulating. They formed in medium tex- 
tured and moderately fine textured material. The sur- 
face layer typically is black and very dark grayish 
brown loam about 21 inches thick. The subsoil is dark 
grayish brown, light olive brown, and olive brown clay 
loam about 23 inches thick. It is underlain by mottled 
light olive brown loam. 

Canisteo soils are poorly drained and limy. They 
formed in medium textured and moderately fine tex- 
tured material. They are in broad areas or on rims 
around very poorly drained depressions. The surface 
layer typically is black and very dark gray, limy silty 
clay loam about 14 inches thick. The subsoil is mottled 
dark gray and gray, limy clay loam about 18 inches 
thick. It is underlain by mottled olive gray and light 
olive gray loam. 

Minor in this map unit are Clarion, Glencoe, and 
Palms soils. The well drained Clarion soil is on convex 
slopes. The very poorly drained Glencoe and Palms 
5015 are in depressions. 

This map unit is well suited to farm erop production. 
The organie-matter content, available water capacity, 
and natural fertility are high. Most soils in the unit 
need drainage for efficient crop production. Adequate 
drainage can be provided by tile lines at 100-foot in- 
tervals. Improvement of outlets for further tile drain- 
age is also needed. Some of the deeper depressions have 
alternative wildlife and recreational uses. Limy soils 
have special management needs in fertility, herbicides, 
and varieties of crops. Higher rates of potassium and 
varieties of alkaline-tolerant erops are needed. 


8. Clarion-Storden-Estherville 


Rolling to steep, well drained амд somewhat excessively 
drained soils formed in medium textured. glacial till and 
moderately coarse textured. glacial outwash 


This map unit is at the highest elevation in the 
county. The soil pattern is complex with short, rolling 
to steep slopes around numerous closed depressions. 
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Difference in relief between the low areas and Ше high 
areas is 15 to 30 feet or more. 

This unit makes up about 2 percent of the county. It 
is about 50 percent Clarion soils, 15 percent Storden 
soils, 10 percent Estherville soils, and 25 percent minor 
Soils. 

Clarion soils are well drained and are rolling to mod- 
erately steep. They formed in medium textured mate- 
rial Slopes are complex, irregular, and convex. The 
surface layer typically is black and very dark gray loam 
about 14 inches thick. The subsoil is brown and dark 
brown heavy loam about 20 inches thick. It is under- 
lain by yellowish brown loam. 

Storden soils are well drained, moderately steep and 
steep, and limy. They formed in medium textured ma- 
terial. Slopes are irregular and eonvex. The surface 
layer typically is very dark grayish brown loam about 
8 inches thiek. It is underlain by dark grayish brown 
and light olive brown loam. 

Estherville soils are rolling to steep and somewhat 
excessively drained. They formed in moderately coarse 
textured material over coarse textured material. Slopes 
are complex and irregular. The surface layer typically 
is black and very dark gray sandy loam about 14 inches 
thick. The subsoil is very dark grayish brown sandy 
loam, about 8 inches thick, grading toward dark brown 
loamy coarse sand in the lower part. It is underlain by 
dark brown coarse sand and gravel. 

Minor in this map unit are Ocheyedan, Lester, Wa- 
dena, Webster, and Glencoe soils. The well drained 
Ocheyedan, Lester, and Wadena soils are intermingled 
with the major soils in the same landscape. The poorly 
drained Webster soil is in drainageways and on broader 
flats. The very poorly drained Glencoe soil is in de- 
pressions, 

The moderately steep and steep soils are poorly 
suited to farming. The rolling areas are moderately 
suited. This unit is better suited to smal] grain and 
hay. Intensive farming on the steeper slopes increases 
the risk of localized.erosion and decreases the efficiency 
of larger farming operations. This unit contributes the 
Jeast amount of soil as sediment to lakes and streams. 
Most of the soil washed off the barren slope is deposited 
on the concave toe slopes. The rest is carried out into 
the enclosed depression and settles out of the water. 
This unit has good potential for recreation, upland 
wildlife, and wetland wildlife. 


Clayey Mantled Ground Moraine 


These nearly level to gently undulating, very poorly 
drained to moderately well drained upland soils formed 
in 2 to 4 feet of moderately fine textured and fine tex- 
tured lacustrine material and the underlying medium 
textured glacial till. They formed under prairie grasses 
or mixed deciduous trees and prairie grasses. 

Two map units in Blue Earth County are in this 
group. The dominant and potential use is intensive 
farming. The few scattered areas of broad deeper de- 
pressions ean be managed for upland and wetland wild- 
life without seriously restricting the development of 
prime farm land. 


9. Minnetonka-Shorewood-Lura 
Nearly level and. gently sloping, very poorly drained, 


poorly drained, and moderately well drained soils 
formed under timber and grasses in moderately fine 
and fine textured. lacustrine material and the under- 
lying glacial till 


The soils in this map unit formed under mixed de- 
ciduous trees and prairie grasses. The very poorly 
drained and poorly drained soils are nearly level. The 
moderately well drained, gently sloping soils are on 
1- to 20-acre, low, convex knolls. 

This unit makes up about 6 percent of the county. 
It is about 40 percent Minnetonka soils, 15 percent 
Shorewood soils, 10 percent Lura soils, and 35 percent 
minor soils. 

Minnetonka soils are poorly drained and nearly level. 
They formed in about 40 inches of moderately fine 
textured and fine textured material over medium tex- 
tured material. The surface layer typically is black and 
very dark grayish brown silty clay loam about 19 
inehes thick. The subsoil is mottled dark grayish brown, 
very dark grayish brown, and olive gray silty clay and 
clay about 21 inches thick. It is underlain by mottled 
olive gray clay loam and loam. 

Shorewood soils are moderately well drained and 
nearly level to gently sloping. They formed in about 89 
inches of moderately fine textured and fine textured 
material over medium textured material. They are on 
the low convex knolls. The surface layer typically is 
black silty clay loam about 11 inches thick. The next 
layer is very dark gray and very dark grayish brown 
silty clay loam about 6 inches thick. The subsoil is dark 
grayish brown and grayish brown silty clay and clay, 
about 22 inches thiek, that has mottles in the lower 
part. It is underlain by mottled grayish brown clay 
loam and loam. 

Lura soils are very poorly drained. They formed in 
fine textured material. They are in broad depressions 
апа broad, low gradient drainageways. The surface 
layer typically is black and very dark gray silty clay 
and clay about 58 inches thick. It is underlain by 
mottled gray and olive gray silty clay. 

Minor in this map unit are Barbert, Cordova, and 
Le Sueur soils. The very poorly drained Barbert soil is 
in shallow depressions. The poorly drained Cordova 
soil is nearly level. The moderately well drained Le 
Sueur soil is on low convex rises. 

This map unit is prime farmland and is well suited 
to erops. The available water capacity, organic-matter 
content, and natural fertility are high. Lime and drain- 
age are needed to insure efficient crop production. Tile 
lines, at 75- to 80-foot intervals, should be considered 
for the most efficient removal of excess water. Surface 
inlets are needed in the depressions because of the slow 
infiltration rate and slow permeability of Lura and 
Barbert soils. Because of the high clay content in the 
soils, timely tillage is needed to reduce soil compaction 
and loss of structure when the soils are wet. 


10. Marna-Guckeen-Lura 


Nearly level and gently undulating, very poorly 
drained, poorly drained, and moderately well drained 
soils formed under prairie grasses in moderately fine 
and fine textured lacustrine material and the under- 
lying glacial till 


This ground moraine is dotted with many shallow 
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wet depressions and low convex knolls. Slopes are 
nearly level to gently undulating. 

This unit makes up about 16 percent of the county. 
It is about 45 percent Marna soils, 20 percent Guckeen 
Soils, 10 percent Lura soils, and 25 percent minor soils. 

Marna soils are poorly drained and nearly level. 
They formed in moderately fine textured and fine tex- 
tured material over medium textured material. They 
occupy broad areas on the ground moraine and in some 
drainageways. The surface layer typically is black and 
very dark gray silty clay loam and silty clay about 20 
inches thick. The subsoil is mottled dark grayish 
brown, dark olive gray, olive gray, and olive clay and 
heavy clay loam about 21 inches thick. It is underlain 
n mottled olive gray and gray limy clay loam and 
oam. 

Guckeen soils are moderately well drained and nearly 
level to gently undulating. They formed in moderately 
fine textured and fine textured material over medium 
textured material. They are on low convex knolls. The 
surface layer typically is black and very dark grayish 
brown silty clay loam and silty clay about 22 inches 
thick. The subsoil, about 17 inches thick, is dark gray- 
ish brown silty clay. It is mottled olive brown clay 
loam in the lower part. It is underlain by mottled 
grayish brown and light olive brown clay loam and 
loam. 

Lura soils are very poorly drained. They formed in 
fine textured material. They are in broad depressions 
or in low gradient drainageways. The surface layer 
typically is black and very dark gray silty clay and 
clay about 58 inches thick. It is underlain by mottled 
gray and olive gray silty clay. 

Minor in this map unit are Barbert, Nicollet, and 
Webster soils. The very poorly drained Barbert soil is 
in shallow depressions. The moderately well drained 
Nicollet soil is on low convex knolls. The poorly 
drained, nearly level Webster soil is in drainageways 
and on broader flats. 

This map unit is prime farm land and is well suited 
to crops. The available water capacity, natural fertility, 
and organie-matter content are high. 'The soils require 
artificial drainage for efficient crop production. Tile 
lines, at 75- to 80-foot intervals, should be considered 
for the most efficient removal of excess soil water. Sur- 
face inlets are needed in the Barbert and Lura depres- 
sions to remove surface water. Timely tillage is needed 
to reduce compaction and loss of structure when the 
soils are wet. 


Clayey Lake Plain 


These nearly level, very poorly drained to moderately 
well drained soils formed in moderately fine textured 
and fine textured lacustrine material ranging from 4 to 
more than 25 feet in thickness. They are on lake plains. 
They formed under prairie grasses or mixed deciduous 
trees and prairie grasses. . 

Two map units in Blue Earth County are in this 
group. The dominant and potential use is intensive 
farming. The few scattered areas of broad, deeper de- 
pressions can be managed for wetland and upland 
wildlife without seriously restricting the development 
of the prime farm land. 


11. Waldorf-Collinwood-Lura 


Nearly level, very poorly drained, poorly drained, and 
moderately well drained. soils formed in moderately 
fine and fine textured. lacustrine material underlain in 
some areas бу stratified, medium textured material 


This map unit is on a glacial lake plain. The moder- 
ately well drained soils are on low, convex, 1- to 30-acre 
knolls. The unit makes up about 8 percent of the county. 
It is about 35 percent Waldorf soils (fig. 2), 18 percent 
Collinwood soils, 11 percent Lura soils, and 36 percent 
minor soils. The clay content of these soils is 35 to 60 
percent. 

Waldorf soils are nearly level and poorly drained. 
They formed in moderately fine and fine textured ma- 
terial overlying medium textured, stratified material. 
The surface layer typically is black silty clay loam and 
silty clay about 20 inches thick. The subsoil is mottled 
olive gray silty clay about 30 inches thick. It is under- 
lain by mottled olive gray silty clay loam. 

Collinwood soils are moderately well drained and 
nearly level to gently sloping. They formed on low con- 
vex knolls in moderately fine and fine textured material 
overlying medium textured, stratified material. The 
surface layer typically is black and very dark grayish 
brown silty clay loam about 17 inches thick. The sub- 
soil, about 28 inches thick, is dark grayish brown silty 
clay and is mottled with dark brown, dark grayish 
brown, and grayish brown in the lower part. It is un- 
derlain by limy, mottled light olive brown silt loam. 

Lura soils are very poorly drained. They formed in 
fine textured material in depressions or low gradient 
drainageways. The surface layer typically is black and 
very dark gray silty clay and clay about 58 inches thick. 
| is underlain by mottled gray and olive gray silty 
clay. 

Minor in this map unit are Barbert, Minnetonka, 
Palms, and Shorewood soils. The very poorly drained 
Barbert soil is in shallow depressions and shallow, low 
gradient drainageways. The poorly drained, nearly 
level Minnetonka silty substratum soil is on broad flats. 
The moderately well drained, moderately fine textured 
Shorewood silty substratum soil is on low convex knolls. 
The very poorly drained Palms soil is in depressions. 

This map unit is well suited to farm crops. Natural 
fertility, organic-matter content, and available water 
capacity are high. Artifieial drainage is needed for 
efficient crop production. Tile lines every 75 to 80 feet 
are the most efficient in removing excess soil water. 
Surface outlets are needed to provide adequate drain- 
age in the depressional Barbert and Lura soils. The 
high clay content and fine silt content of all soils in 
this unit inerease the hazard of compaction and loss of 
Soil structure if the soils are tilled at high moisture 
content. Frost heave and shrink-swell are major prob- 
lems for roads and building foundations. 


12. Beauford-Lura-Shorewood 


Nearly level, very poorly drained, poorly drained, ата, 
moderately well drained soils formed in fine textured 
lacustrine material 


This map unit is on low convex knolls within the 
lake plain. It makes up about 9 percent of Ше county. 
It is about 60 percent Beauford soils, 10 percent Lura 
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Figure 2,— Typical pattern in Waldorf-Collinwood-Lura. 


soils, 10 percent Shorewood soils, and 20 percent minor 
soils. Тїе lacustrine material in which these soils 
formed is more than 60 percent clay. 

Beauford soils are poorly drained and nearly level. 
They formed under prairie grasses in fine textured 
material. The surface layer typically is black and very 
dark gray clay about 20 inches thick. The subsoil is 
mottled olive gray clay about 26 inches thick. It is 
underlain by mottled grayish brown and olive clay. 

Lura soils are very poorly drained. They formed 
under prairie grasses in fine textured material. They 
are in depressions and low gradient drainageways. The 
surface layer typically is black and very dark gray 
silty clay and clay about 58 inches thick. It is underlain 
by mottled gray and olive gray silty clay. 

Shorewood soils are moderately well drained. They 
formed under timber in fine textured material over 
medium textured material. They are on low convex 
knolls. The surface layer is black and very dark gray 
silty clay about 17 inches thick. The subsoil is dark 
grayish brown and grayish brown silty clay and clay 


about 88 inches thick. It is underlain by mottled gray- 
ish brown loam and clay loam. 

Minor in this map unit are Barbert, Marna, and 
Waldorf soils. The very poorly drained Barbert soil is 
in shallow depressions and drainageways. The poorly 
drained Marna and Waldorf soils are on broad flats. 

This map unit is moderately well suited to farm crop 
production. The organie-matter content and natural 
fertility are high. The available water capacity is mod- 
erate to high. Because of the very high clay content, 
special management is needed. Tile lines at 50-foot 
intervals are needed for efficient removal of excess 
water. Timely tillage is essential because of the risk of 
soil compaction and loss of soil structure. Shrink-swell 
is a major problem for roads and building foundations. 


Silty Lake Ploin 


These nearly level to gently sloping, poorly drained 
to moderately well drained soils formed in moderately 
fine textured and medium textured lacustrine material 
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Figure 3.—Typical pattern in Madelia-Kingston-Spicer. 


4 to more than 25 feet thick. They are on lake plains. 
They formed under prairie grasses. 

Only one map unit in Blue Earth County is in this 
group. The dominant and potential use is intensive 
farming. Тре few scattered areas of deeper, broad de- 
pressions can be managed for wetland and upland 
wildlife without seriously restricting the development 
of prime farm land. 


13. 


Nearly level and gently sloping, poorly drained. and 
moderately well drained soils formed in moderately fine 
textured and medium textured lacustrine material 


This map unit is on low convex knolls and on side 
slopes. It makes up about 9 percent of the county. It is 
32 percent Madelia soils (fig. 3), 25 percent Kingston 
soils, 5 percent Spicer soils, and 88 percent minor soils. 
The lacustrine material in which these soils formed is 
less than 95 percent clay. 

Madelia soils are poorly drained and nearly level. 


Madelia-Kingston-S picer 


They formed in moderately fine textured material. The 
surface layer typically is black and very dark gray silty 
clay loam about 19 inches thick. The subsoil is mottled 
olive gray silty clay loam about 8 inches thick. It is 
underlain by mottled olive gray and olive silty loam 
and silty clay loam. 

Kingston soils are moderately well drained and 
nearly level to gently undulating. They formed in mod- 
erately fine textured and medium textured material. 
They are on low convex knolls. The surface layer typi- 
cally is black and very dark grayish brown silty clay 
loam about 17 inches thick. The subsoil is dark grayish 
brown silty clay loam and silt loam about 14 inches 
thick. It is underlain by mottled light olive brown and 
yellowish brown silt loam. 

Spicer soils are poorly drained, nearly level, and 
limy. They formed in moderately fine textured and 
medium textured material. They are on broad flats and 
rims around wet depressions. The surface layer typi- 
cally is limy, black and very dark gray silty clay loam 
about 16 inches thick. The subsoil is limy, mottled dark 
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Figure 4. 一 Typical pattern in Darfur-Dassel-Fieldon. 


gray, olive, and olive gray silt loam about 24 inches 
thick. It is underlain by limy, mottled light olive gray 
silt loam. 

Minor in this map unit are the Barrington, Grays, 
Okoboji, and Truman soils. The moderately well 
drained Grays and Truman soils are on low convex 
knolls and side slopes. The very poorly drained Okoboji 
Soil is in depressions and low gradient drainageways. 

This map unit is well suited to farm crops. The avail- 
able water capacity, organic-matter content, and nat- 
ural fertility are high. The poorly drained soils require 
artificial drainage for efficient crop production. Tile 
lines, at 100-foot intervals, should be considered for 
efficient and effective removal of excess water. The 
high content of fine silt increases the compaction haz- 
ard. Frost heave is a major problem for construction 
of roads and foundations of buildings. 


Delta Sediments on Ground Moraine 
These nearly level to gently undulating, very poorly 


drained to moderately well drained soils formed in 
medium textured and moderately coarse textured mate- 
rial ranging from 2 to more than 15 feet thick. They 
are on a deltaie plain. 

One map unit in Blue Earth County is in this group. 
The dominant and potential use is intensive farming. 


14.  Darfur-Dassel-Fieldon 


Nearly level, very poorly drained and poorly drained 
soils formed in moderately coarse textured and medium 
textured, stratified delta sediments 


This map unit is on а deltaic plain. It makes up 
about 8 percent of the county. It is about 15 percent 
Darfur soils (fig. 4), 11 percent Dassel soils, 10 percent 
Fieldon soils, and 64 percent minor soils. 

Darfur soils are poorly drained and nearly level. 
They formed in medium textured material over strati- 
fied coarse textured and moderately coarse textured 
material. The surface layer typically is black, very dark 
gray, and very dark grayish brown loam about 19 
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inches thick. The subsoil is mottled grayish brown and 
dark grayish brown fine sandy loam about 12 inches 
thick. It is underlain by mottled light olive gray and 
olive gray, stratified sand and loam. . 

Dassel soils are very poorly drained. They formed in 
medium textured material over stratified coarse tex- 
tured material. They are in depressions and low gra- 
dient drainageways. 'The surface layer typically is black 
and very dark gray loam about 24 inches thick. The 
subsoil, about 14 inches thick, is mottled light olive 
gray loam and has mottled gray and olive gray fine 
sand in the lower part. It is underlain by mottled olive 
gray fine sand. 

Fieldon soils are very poorly drained, nearly level, 
and limy. 'They formed in medium textured and mod- 
erately coarse textured material over stratified coarse 
textured material. They are in broad areas on the delta 
and on rims around very poorly drained depressions. 
The surface layer typically is limy, black and very dark 
gray loam about 19 inches thick. The subsoil is limy, 
mottled dark grayish brown, dark gray, and light olive 
brown very fine sandy loam about 18 inches thick. It 
is underlain by limy, mottled light olive brown and 
light olive gray stratified fine sand. 

Minor in this map unit are the Fedji, Grogan, Lasa, 
and Litchfield soils. The somewhat excessively drained 
Fedji soil is on slightly elevated convex knolls. The well 
drained Lasa soil is on low convex knolls. The moder- 
ately well drained Litehfield soil is on low convex knolls 
and rises. The Fedji, Lasa, and well drained Grogan 
soils are gently undulating. 

This map unit is moderately well suited to farm crop 
production. The soils have moderate available water 
capacity, high organie-matter content, and medium to 
high natural fertility. Good drainage outlets are needed 
to fully develop this area for farming. The fine sand is 
a critical problem in construction of ditches and instal- 
lation of tile lines. Ditch banks cave and fill the ditch 
bottoms. Tile lines become clogged with sand unless 
filtering material is used to cover the tile. Soil blowing 
is a serious problem on bare soils in spring. Minimum 
tillage or mulch tillage is needed to reduce erosion. 
Irrigation is used on droughty soils to supplement the 
low rainfall during July and August. The limy soils 
have special management needs in fertility, herbicides, 
and varieties of crops. Higher rates of potassium and 
varieties of alkaline-tolerant crops are needed. 


Descriptions of the Soils 


This section describes the soil series and map units 
in Blue Earth County. Each soil series is described in 
detail, and then, briefly, each map unit in that series. 
Unless it is specifieally mentioned otherwise, it is to be 
assumed that what is stated about the soil series holds 
{гие for the map units in that series. Thus, to get full 
information about any one map unit, it is necessary to 
read both the description of the map unit and the de- 
scription of the soil series to which it belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock of other underlying 
material. Each series contains two descriptions of this 


profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 
those who need to make thorough and precise studies 
of soils. Color terms are for moist soil unless otherwise 
stated. The profile described in the series is representa- 
tive of units in that series, If the profile of a given map 
unit is different from the one described for the series, 
these differences are stated in describing the map unit, 
or they are differences that are apparent in the name 
of the map unit. 

As mentioned in the section “How this survey was 
made," not all map units are members of a soil series. 
Alluvial land, occasionally flooded, for example, does 
not belong to a soil series, but nevertheless, is listed in 
alphabetic order with the soil series. 

The names, descriptions, and areas of soils in this 
soil survey do not always agree or join fully with soil 
maps of adjoining counties published at an earlier 
date. Differences are brought about by better knowl- 
edge about soils or modification and refinements in soil 
series concepts. In addition, the correlation of a recog- 
nized soil is based upon the acreage of that soil and the 
dissimilarity to adjacent soils within the survey area. 
Frequently, it is more feasible to include soils, small in 
extent, with similar soils, where management and re- 
Sponse is much the same, rather than set them apart 
as individuals. The soil descriptions reflect these com- 
binations. Other differences are brought about by the 
predominance of different soils in taxonomic units 
made up by two or three series. Still another difference 
may be caused by the range in slope allowed within the 
map unit for each survey. 

Preceding the name of each map unit is a symbol 
which identifies the map unit on the detailed soil map. 
Listed at the end of each description of a map unit is 
the capability unit in which the map unit has been 
placed. 

The acreage and proportionate extent of each map 
unit are shown in table 1. Many of the terms used in 
describing soils can be found in the Glossary at the end 
of this survey, and more detailed information about the 
terminology and methods of soil mapping сап be ob- 
tained from the Soil Survey Manual (15).! 


Alluvial Land 


Alluvial land consists of areas of unconsolidated 
alluvium that is generally stratified and varies widely 
in texture. This material was recently deposited by 
streams and is subject to frequent changes resulting 
from stream overflow. 

1002—Alluvial land, frequently flooded. This area 
consists of moderately well drained to poorly drained 
soils that formed in recent alluvium. The soils are 
nearly level and occupy 3- to 40-acre areas on stream 
bottom lands that are subject to frequent flooding. 
Slopes are 0 to 2 percent. The soil material is commonly 
10 feet or more thick. Texture is variable, but is mainly 
loam or silt loam. Strata of coarse texture, however, 
are common. These soils vary in color, drainage, and 
reaction and are subject to frequent changes resulting 
from stream overflow, scouring, and channel changes. 


*Italic numbers in parentheses refer to References, p. 210. 
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ne Soil name Acres | Percent Ёоо Soil name Acres | Percent 
17 Minneopa sandy loam, 0 to 3 134 Okoboji silty clay loam .. -.-.- 1,326 
percent slopes _ تحت‎ cll 8,694 0.8 | 136 Madelia silty ۳ی‎ 12,924 
18 Comfrey clay loam 5,683 1.2 | 13882 Lerdal silty clay loam, 2 to 6 
27 Dickinson fine sandy loam, 0 to 2 percent slopes, eroded _________ 995 
percent slopes = 805 0.2 | 138С2 Lerdal silty clay loam, 6 to 15 
27B Dickinson fine sandy loam, 2 to 6 percent پ۸٣‎ 237 
percent slopes ____ ۃ/ ںی‎ 700 1,752 0.4 1140 Spicer silty clay loam -~ 2,510 
35 Blue Earth mucky silt loam --.--- 1,941 0.4 | 140 Fieldon loam 2. 8,552 
39 Wadena loam, 0 to 2 178 Granby fine sandy loam __________ 1,421 
percent slopes ------------~—-- 1,089 0.31 181 Litchfield loamy fine sand, 1 to 3 
398 Wadena loam, 2 to 6 percent slopes un 2,984 
percent slopes ---------------- 852 0.2 1183 Dassel loam -_____-__ 4,026 
4 Estherville sandy loam, 0 to 2 196 Joliet silty clay loam 379 
percent slopes ---------------- 379 0.1 |197 Kingston silty clay loam, 1 to 3 
418 Estherville sandy loam, 2 to 6 percent slopes 11,628 
percent slopes ---------------- 758 0.2 211 Lura silty clay _____ 
ас Estherville sandy loam, 6 to 18 219 Rolfe silt loam ___ سس سس‎ 
percent slopes ---0-0------------ 663 0.12228 Lasa fine sand, 2 to 8 
52 Barrington silt loam, 1 to 3 percent slopes ___ 1,989 
percent slopes ---------------- 1,468 0.3 |229 Waldorf silty clay loam _________ 18,850 
69 Fedji loamy fine sand, 1 to 3 230 Guckeen silty clay loam, 1 to 4 
percent slopes ---------------- 284 0.1 percent slopes سس سس سے‎ 16,899 
598 Fedji loamy fine sand, 3 to 8 238B Kilkenny clay loam, 2 to 6 
percent slopes ---------------- 1,184 0.2 percent slopes ___ سس‎ 4,547 
84 Brownton silty clay loam -------- 1,184 0.2 | 238С Kilkenny clay loam, 6 to 12 
85 Calco silty clay loam ----- S 852 0.2 percent slopes и 2,147 
88 Canisteo silty clay loam _______ 10,060 2.1 2380 Kilkenny clay loam, 12 to 18 
94 Terril loam, 0 to 2 percent slopes -~ 521 0.1 percent slopes --------------—— 426 
948 Terril loam, 2 to 6 percent slopes --| 2,086 0.4 | 239 Те Sueur clay Юаш, 1 to 8 
94C Terril loam, 6 to 15 percent slopes... 521 0.1 percent slopes ~-------------—— 12,692 
98 Collinwood silty clay loam, 1 to 3 248 Lomax loam, 1 to 3 
percent slopes ------~---------= 5,257 1.1 percent slopes سے‎ 2 Lll 8,220 
968 Collinwood silty clay loam, 2 to 6 259B Grays silt loam, 2 to 8 
percent slopes سے سے‎ 414 0.1 percent slopes  ںں‎ __. 1,281 
96С Collinwood silty clay loam, 2758 Ocheyedan loam, 2 to 8 
6 to 12 percent slopes __-_____-~ 616 0.1 percent slopes ------—-------—- 568 
96D Collinwood silty clay loam, 281 Darfur loam ---.---------------- 4,188 
12 to 18 percent slopes --------- 426 0.1 1286 Shorewood silty clay loam, 1 to 6 
100 Copaston loam, 1 to 4 2700 
percent slopes --22------------ 568 0.1 1287 Minnetonka silty clay loam ~ 
1018 Truman silt loam, 2 to 6 310 Beauford clay __ ull 
percent slopes --2------------- 5,210 111311 Shorewood silty clay, 1 to 6 
юс Truman 816 loam, 6 to 12 | percent slopes سس سس سے سے ہے‎ 
percent slopes ---------------- 947 0.2 316 Baroda silty clay loam _____ 
1028 Clarion loam, 2 to 6 317 Oshawa silt loam --.---- 
percent slopes ---------------- 18,782 2.9 319 Barbert silt loam ____ 
102С Clarion loam, 6 о 12 321 Tilfer silty clay loam ~ 
percent slopes = 2,984 0.6 |329 Chaska loam ------------------- 
1020 Clarion loam, 12 to 18 349 Calco silty clay loam, very wet --- 995 
percent slopes 0 332 0.11353 Comfrey clay loam, frequently 
1058 Kamrar silty clay, 2 to 6 flooded. 22er 0ص‎ 3,815 
percent slopes ---------------- 1,847 0.4 | 354 Dorchester loam, occasionally 
105C Kamrar silty clay, 6 to 12 | flooded ее. 284 
i percent slopes -----~---——----~ 1,468 0.3 3608 Газа loamy fine sand, rock sub- 
1050 Kamrar silty clay, 12 to 18 stratum, 1 to 6 percent slopes... 758 
percent slopes --44------------ 189 * | 360E Lasa loamy fine sand, rock sub- 
068 Lester loam, 2 to 6 stratum, 12 to 35 percent slopes. - 95 
percent slopes ------------ 9,567 2.0 |363 Minneopa loamy fine sand, 
06C Lester loam, 6 to 12 occasionally flooded, 0 to 3 
percent slopes سام سا سے‎ 4,925 1.0 percent slopes 2... 0 2 Ll ll 2,084 
050 Lester loam, 12 to 18 354 Minnetonka silty clay loam, 
percent slopes m~ 1,042 0.2 silty substratum 2------------- 4,452 
106Е Lester loam, 18 to 24 414 Hamel clay loam, 1 to 4 
percent slopes سے ا سے سے‎ 284 0.1 percent slopes --~------------- 2,213 
109 Cordova clay loam ..... ---.| 13,640 2.8 | 440 Copaston loam, very shallow, 
10 Marna silty clay loam | 34,087 Тл | 1 to 4 percent slopes ----.------ 758 
113 Webster silty clay loam __._--____ 16,708 3.5 |448 Shorewood silty clay loam, silty 
114 Glencoe silty clay loam ____ 11,576 2.4 substratum, 1 to 3 
28 Grogan silt Joam, 1 to 3 percent 00 1,516 
percent slopes 2... _ 1,563 0.3 | 451 Dorchester loam, 1 to 3 
288 Grogan. silt loam, 8 to 6 percent slopes u 1,373 
percent slopes cu 1,219 0.8 | 524 Caron muck -----—- 2,700 
130 Nicollet clay loam, 1 to 8 525 Muskego muck 8,741 
percent slopes = 15,409 3.2 |539 Palms muck: اہ موب عامس سج عمج‎ 5,541 
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TABLE 1.—Acreage and proportionate extent of the soils—Continued 


| 
من‎ бой паше Acres | Percent ыг боП пате Acres | Percent 
548 Palms muck, sandy substratum ___ 663 0.11941 Kingston-Nicollet complex, 
851 Chaska-Urban land complex ------ 95 ы 1 to 3 percent slopes __________ 1,279 0.3 
852 Copaston-Urban land complex, 946 Litchfield-Nicollet complex, 
1 to 4 percent slopes 2.2... 332 0.1 1 to 3 percent slopes ___________ 1,752 0.4 
853 Copaston-Urban land bouldery 947 Madelia-Webster silty clay loams_. 663 0.1 
complex, 1 to 4 percent slopes ___ 287 * | 960E Storden-Clarion loams, 18 to 24 
854 Cordova-Urban land complex, percent slopes „2.2. 379 0.1 
0 to 3 percent slopes __________ 1,184 0.21961 Storden complex, very steep --۔۔۔۔‎ 13,019 2.7 
855 Dorchester-Urban land complex, 961F Storden complex, 24 to 45 
1 to 3 percent slopes ______ 142 T percent slopes 22222 2,226 0.5 
856B Terril-Urban land complex, 968 Webster-Darfur-Granby complex. 158 0.2 
2 to 6 percent slopes 2. 95 * 1978 Cordova-Rolfe complex ______.. 616 0.1 
856C Terril-Urban land complex, 992 Rock outcrop-Copaston complex, 
6 to 15 percent slopes __________ 142 T very steep 4444-4222 805 0.2 
909C Bold-Truman silt loams, 6 to 12 996 Beauford-Barbert complex ___ 1,973 0.3 
percent slopes ... . nen 189 51997 Marna-Barbert complex ----- 2,463 0.5 
909D Bold-Truman silt loams, 12 to 18 998 Minnetonka-Barbert complex _____ 2,868 0.5 
percent slopes 0 379 0.1 1001 Alluvial land, occasionally flooded... 3,741 0.8 
919 Canisteo-Fieldon loams пп 616 0.1 | 1002 Alluvial land, frequently flooded... 8,714 1.8 
9208 Clarion-Estherville complex, 1004 Alluvial land, gently sloping 426 0.1 
.2 to 6 percent slopes |... 568 0.1 | 1007 Alluvial-Urban land complex . 474 0.1 
920C Clarion-Estherville complex, 1032 Lake beaches ------—-----------—- 1,752 0.4 
6 to 12 percent slopes __________ 616 0.1 | 1039 Urban land, 0 to 2 percent slopes... 200 * 
920D Clarion-Estherville complex, 1053 Marsh. засне лш ы À 2,700 0.6 
12 to 20 percent slopes _____ 414 0.1 | 1800 Caron mucky раб 200 * 
921С Clarion-Storden loams, 6 to 12 18018 Grogan loamy fine sand, 2 to 6 
percent slopes ---------------- 1,089 0.2 percent slopes ---------- -4 1,878 0.3 
921D Clarion-Storden loams, 12 to 18 Made land ы 795 0.2 
percent slopes -.-220---------- 1,187 0.2 Quarry 0ب‎ 0 E 142 * 
923 Copaston-Rock outerop complex, Gravel pit 222222 = 568 0.1 
1 to 4 percent slopes |... 1,563 0.3 Water RE 9,700 2.0 
926 Darfur-Webster loams __ на 1,468 0.8 
929 Fieldon-Canisteo loams __ 8 1,989 0.4 2" 
932 Glencoe-Dassel loams ------------ 284 0.1 Total- 22222-52 = е эзсе зна 481,920 100.0 


* Less than 0.1 percent. 


Natural fertility and organic-matter content are var- 
iable. The seasonal high water table depends on stream 
flow and the water level of adjacent streams and drain- 
ageways. Some areas are ponded throughout the year. 

These soils are generally unsuited to crops unless 
protected from flooding. They are generally used for 
undeveloped pasture and wildlife habitat. The hazard 
of flooding severely limits the potential for building 
site development, sanitary facilities, and recreational 
development. Capability unit VIw-1. 

1004—Alluvial land, gently sloping. This area con- 
sists of moderately well drained soils that formed in 
recent mixed alluvium from side valley intermittent 
streams and ravines. The soils occupy 2- to 30-acre 
alluvial fans at the base of ravines. Slopes are 2 to 6 
percent and 200 to 800 feet long. 

Soil characteristies are variable. The seasonal high 
water table is maintained by seepage along the coarse 
textured layers. The soil is commonly more sandy than 
Alluvial land, occasionally flooded. Reaction is neutral 
to mildly alkaline. Available water capacity, natural 
fertility, and organic-matter content are variable. Per- 
meability is moderate to moderately rapid. Flood fre- 
quency is related to high intensity rain. This area will 
flash flood and the water will recede in а few hours. 
Flooding is very local or general, depending on the size 
of the storm. 

These soils are used mainly for row crops and pas- 


ture and have fair potential production. Flooding can 
damage crops in some years. Trees and shrubs grow in 
this area, but onsite investigation helps select the most 
adapted species. The soils have severe limitations for 
building site development and sanitary facilities and 
moderate limitations for recreational development be- 
cause of the flood hazard. They have fair potential for 
and are well adapted to openland and woodland wild- 
life habitat. Capability unit IIw—6. 

1001—Alluvial land, occasionally flooded. This area 
consists of poorly drained, somewhat poorly drained, 
and moderately well drained soils that formed in strati- 
fied, recent mixed alluvium. The soils occupy 2- to 30- 
acre areas on nearly level stream bottom lands that are 
subject to occasional flooding and scouring. Slopes are 
0 to 2 percent. 

Soil characteristies are variable. The soils have a 
deep rooting zone when the water level of the river is 
down. Texture is variable but is mainly loam and silt 
loam. Strata of coarser textures, however, are common. 
Reaction is neutral to mildly alkaline. The available 
water capacity, natural fertility, and organic-matter 
content are variable. The water table fluctuates with 
the rise and fall of the water level in the nearby stream. 
Permeability is moderate to moderately rapid. 

These soils are used mainly for row crops and have 
fair potential production. The main concern of manage- 
ment is flooding, which delays planting in spring. Trees 


BLUE EARTH COUNTY, MINNESOTA 15 


and shrubs grow in this area, but onsite investigation 
helps select the most adapted species. The soils have 
severe limitation for building site development and 
sanitary facilities and moderate limitations for recrea- 
tional development because of the flood hazard. They 
have fair potential for and are well adapted to all 
kinds of wildlife habitat. Capability unit IIw~6. 

1007—-Alluvial-Urban land complex. This map unit 
consists of Urban land and nearly level, poorly drained, 
somewhat poorly drained, and moderately well drained 
soils that formed in recent stratified, mixed alluvium. 
The soils are on stream bottom lands that are protected 
from flooding and scouring by dikes along the Minne- 
sota River and on alluvial fans at the mouth of ravines. 
Slopes are 0 to 2 percent. 

Characteristies are variable. Texture is mainly loam 
or silt loam, but strata of sand and loamy sand are 
common. Reaction is neutral to mildly alkaline. The 
available water capacity is variable, and a seasonal 
high water table fluctuates with the rise and fall of the 
river. Natural fertility and organic-matter content are 
also variable. Permeability is moderate or moderately 
rapid. In areas of Urban land the soil has been ехса- 
vated for foundations, basements, or roads and spread 
on the ground's surface or used to fill in the depressions. 

The variable seasonal high water table is the limita- 
tion of this map unit for most urban use. Seepage along 
sandy layers is common on the alluvial fans. Artificial 
drainage, especialy around the footings of basement 
walls, helps to control wetness. Runoff is high from 
roofs, roads, and other paved surfaces which cover 
much of this unit. Most areas of this map unit have 
been committed to urban use. Onsite investigation is 
needed for each area. There are only slight limitations 
for recreational development. Not assigned to a сара- 
bility group. 


Barbert Series 


The Barbert series consists of very poorly drained 
Soils formed in fine textured and moderately fine tex- 
tured glacial lacustrine sediment. These soils occupy 
slight depressions and long, partialy closed swales. 
Native vegetation was mostly a wet site community of 
tall grass prairie. 

In а representative profile the surface layer is very 
dark gray silt loam about 7 inches thick. The subsur- 
face layer is dark gray silt loam about 10 inches thick. 
The subsoil is about 26 inches thiek. The upper part is 
mottled black clay and the lower part is mottled olive 
gray clay. The underlying material is limy, mottled 
olive silty clay loam. 

Runoff is slow to ponded. The depth to the seasonal 
high water table is less than 1 foot, or near tile depth. 
Permeability is very slow. Available water capacity is 
high. Organie-matter content is moderate, and natural 
fertility is medium. 

Barbert soils are well suited to farming if adequate 
drainage is provided. Undrained areas are used mainly 
for wild hay and pasture. These areas offer good cover 
for wildlife. Most of the acreage is used for row crops, 
mainly corn and soybeans. Some areas are in hay and 
pasture. . 

Representative profile of Barbert silt loam in culti- 


vated area 1,120 feet east and 260 feet south of north- 
west corner sec. 4, T. 106 N., R. 26 W. 

Ар--0 to 7 inches, very dark gray (10YR 3/1) 
silt loam, gray (10YR 5/1) dry; weak 
very thin platy structure; very friable; 
medium acid; abrupt smooth boundary. 

А21—7 to 10 inches, dark gray (10YR 4/1) silt 
loam, light gray (10YR 6/1) dry; com- 
mon fine distinct light olive brown (2.5Y 
5/4) mottles; moderate thin and medium 
platy structure; very friable; medium 
acid; clear smooth boundary. 

А22--10 to 17 inches, dark gray (10YR 4/1) 
heavy silt loam with common masses of 
very dark gray (10YR 3/1), gray (10YR 
5/1) dry; strong medium platy struc- 
ture; friable; medium acid; clear smooth 
boundary. 

B21tg—17 to 23 inches, black (10YR 2/1) clay; 
few fine faint olive gray (5Y 5/2) and 
few fine distinct light olive brown (2.5Y 
5/4) mottles; strong medium and coarse 
prismatic structure parting to strong fine 
and very fine angular blocky; very firm; 
thick continuous clay films on ped faces; 
medium acid; clear wavy boundary. 

B22tg—23 to 31 inches, olive gray (5Y 4/2) clay; 
few thin tongues of dark olive gray (5Y 
3/2); few fime faint light olive brown 
(2.5Y 5/4) and few fine and medium 
faint olive gray (5Y 5/2) mottles; moder- 
ate medium prismatie structure parting 
to strong fine and very fine angular 
blocky; very firm; thick continuous clay 
films on ped faces and in old root chan- 
nels; slightly acid; clear wavy boundary. 

B23tg—31 to 43 inches, olive gray (5Y 5/2) clay; 
common fine prominent strong brown 
(7.5 YR 5/6) mottles; weak fine and me- 
dium prismatic structure parting to mod- 
erate fine angular blocky; very firm; few 
black clayey fillings in old root channels; 
few clean sand particles on faces of 
prisms; slightly acid; clear wavy bound- 


ary. 

Cg—43 to 60 inches, olive (БУ 5/3) heavy silty 
clay loam; many medium prominent yel- 
lowish brown (10YR 5/8) mottles; weak 
platy structure of variable thickness; 
firm; common dark colored concretions; 
strongly effervescent, mildly alkaline. 

Solum thickness and depth to free carbonates range 
from 35 to 60 inches. 

The A1 horizon is black or very dark gray. The A2 

horizon is very dark gray or dark gray and dries to 
gray or light gray. Texture of the A horizon typically 
is silt loam, but the range includes light silty clay loam. 
The A horizon is strongly acid to slightly acid. 
. The B horizon ranges from black to very dark gray 
in the upper part to olive gray and olive in the lower 
part. The texture typically is clay, but the range in- 
cludes silty clay. Sand eontent is less than 10 percent, 
and clay content ranges from 45 to 60 percent. The В 
horizon is strongly acid to medium acid in the upper 
part and medium acid to neutral in the lower part. 
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Texture of the C horizon typically is silty clay loam, 
but the range includes silty clay or silt loam. Thin 
Strata of these textures are common. The C horizon 
is slightly acid to mildly alkaline. 

The Barbert soils that are associated with Beauford 
and Baroda soils contain more clay in the Btg horizon 
than is defined as the range for the series. This dif- 
ference does not alter use and management. 

Barbert soils are also associated with Waldorf and 
Marna soils. Unlike Beauford, Waldorf, and Marna 
soils they have а B horizon with an accumulation of 
clay. Barbert soils are very poorly drained, but Baroda, 
Beauford, Marna, and Waldorf soils are poorly drained. 

319—Barbert silt loam. This soil occupies 3- to 20- 
acre depressions and swales in the glacial uplands 
within areas of Beauford, Marna, Waldorf, and Min- 
netonka soils. It has the profile described for the series. 
Tt is nearly level. Slopes are 0 to 2 percent and plane 
to slightly concave. 

Included with this soil in mapping are small areas 
of Waldorf, Lura, Okoboji, and Minnetonka soils. 
Waldorf and Minnetonka soils are nearly level and 
poorly drained. Lura and Okoboji soils are very poorly 
drained and are more permeable than this Barbert 
soil. Also included are a few areas underlain by loamy 
material within а depth of 4 feet. Where this soil is 
mapped in association with Beauford soils, it has more 
clay. 

This soil is used mostly for row crops, mainly corn 
and soybeans. The seasonal high water table severely 
limits its potential for intensive farming unless arti- 
fieial drainage is provided. Undrained areas are used 
mainly for wild hay and pasture. 

Tilage at optimum moisture content is important. 
If worked when wet, the surface layer puddles easily, 
tilth is destroyed, aeration is reduced, and the soil 
becomes hard and cloddy when dry. 

The seasonal high water table, hazard of ponding, 
high shrink-swell potential, low strength, and slow 
permeability limit the potential of this soil for most 
urban and recreation use. When left in its natural 
condition, this soil offers good cover for wildlife. Capa- 
bility unit IIIw-2. 


Baroda Series 


The Baroda series consists of deep, nearly level, 
poorly drained soils on broad flats and low rises and in 
shallow depressions on the glacial lake plain. The soils 
formed on а ground moraine in fine textured and 
moderately textured glacial lacustrine sediment 2 to 
20 feet thick over medium textured and moderately 
fine textured glacial till. Native vegetation was mixed 
deciduous trees and tall grass prairie. 

In а representative profile the surface layer is black 
silty clay loam about 14 inches thick. The subsoil is 
mottled olive gray clay in the upper 24 inches and 
mottled grayish brown silty clay loam in the lower 8 
inches. The underlying material is limy, mottled gray- 
ish brown clay loam and loam. 

Permeability is very slow. Runoff is slow. Available 
water capacity, organic-matter content, and natural 
fertility are high. The depth to the seasonal high water 
table ranges from 1 to 3 feet. 

Most of the acreage is used for corn and soybeans. 


The soils are suited to most crops if adequately drained 
and limed. 

Representative profile of Baroda silty clay loam in 
cultivated field about 100 feet south and 1,200 feet 
east of northwest corner sec. 10, T. 105 N., R. 27 W. 

Ар--0 to 9 inches, black (10YR 2/1) silty clay 
loam, very dark gray (10YR 3/1) dry; 
weak fine subangular blocky structure; 
friable; common roots; medium acid; 
abrupt smooth boundary. 

АЗ--9 to 14 inches, black (10YR 2/1) silty clay 
loam; few channels of very dark gray 
(10YR 3/1); weak very fine and fine 
subangular blocky structure; friable; 
common roots; strongly acid; clear 
smooth boundary. 

B21tg—14 to 19 inches, olive gray (10YR 4/2) 
clay; many fine distinct strong brown 
(7.5YR 5/6) mottles; strong very fine 
and fine angular blocky structure; very 
firm; many thin black (10YR 2/1) and 
very dark gray (10YR 3/1) clay films 
on faces of peds; few thin porous grayish 
coatings on faces of peds in upper part; 
few roots; strongly acid; clear smooth 
boundary. 

B22tg—19 to 22 inches, olive gray (5Y 4/2) clay; 
many fine distinct, yellowish brown 
(10YR 5/6) mottles; strong fine angu- 
lar blocky structure; very firm; many 
thin and medium dark gray (БҮ 4/1) 
clay films on faces of peds; very strongly 
acid; clear smooth boundary. 

B23tg— 22 to 27 inches, olive gray (БУ 4/2) clay; 
many fine distinct vellowish brown 
(10YR 5/6) mottles; strong fine angu- 
lar blocky structure: very firm; many 
thin and medium black (10YR 2/1) clay 
films on faces of peds and in pores; 
strongly acid; clear smooth boundary. 

B31tg—27 to 38 inches, olive gray (БУ 5/2) clay; 
many medium prominent  yellowish 
brown (10YR 5/6) mottles; weak and 
moderate coarse prismatie structure; 
firm; common blaek (10YR 2/1) clay 
films in pores and root channels; neu- 
tral; clear smooth boundary. 

B32tg—38 to 46 inches, grayish brown (2.5YR 
5/2) silty clay loam; many fine faint 
light olive brown (2.5YR 5/4) то ев; 
weak medium and thick platy structure; 
friable; common black (10YR 2/1) clay 
films in pores and root channels; neu- 
tral; clear smooth boundary. 

IIC1g—46 to 54 inches, grayish brown (2.5Y 5/2) 
clay loam; many fine faint light olive 
brown (2.5Y 5/4) mottles; weak me- 
dium and thick platy structure; friable; 
few dark clay films in pores; few soft 
lime masses ; moderately alkaline; strong 
effervescence; elear smooth boundary. 

IIC2g- 一 54 to 60 inches, grayish brown (2.5Y 5/2) 
loam; many fine faint light olive brown 
(2.5У 5/4) mottles; weak fine subangu- 
lar blocky structure; friable; few soft 
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lime masses; moderately alkaline; strong 
effervescence. 

Solum thickness commonly ranges from 34 to 60 
inches. The A horizon is typically silty clay loam but 
ranges to silty clay. It is 7 to 16 inches thick. The Btg 
horizon is mostly clay but in places the lower part is 
silty clay or silty clay loam. Clay films and pressure 
faces occur as shiny black exteriors in the Btg horizon 
and as clay films and fillings near the B and C bound- 
ary. They range from thick to thin and continuous 
to patchy. Reaction ranges from medium acid to very 
strongly acid in the upper part and neutral to medium 
acid in the lower part. The texture of the C horizon 
ranges widely from clay to loam and silt loam but is 
typically silty clay loam and clay loam. 

Baroda soils are associated with Beauford, Lura, 
Shorewood, and Collinwood soils. They have an accu- 
mulation of clay in the B horizon which Beauford soils 
lack. They have a thinner A horizon than the Lura 
о They are wetter than Shorewood and Collinwood 
Soils. 

316—Baroda silty clay loam. This soil occupies 5- to 
100-acre broad flats, shallow drainageways, and slight 
rises in the uplands. Slopes are 0 to 2 percent. 

Included with this soil in mapping are a few small 
areas of Shorewood or Collinwood soils where slopes 
are more than 2 percent. Also included are Lura and 
Barbert soils in small, shallow depressions and drain- 
ageways, which are identified by a spot symbol on the 
soil map. Some soils that contain a considerable amount 
of shale and less clay in the subsoil than Baroda soils, 
and areas that have a silt loam substratum where this 
soil is mapped adjacent to Beauford and Minnetonka, 
silty substratum, soils are also included. 

This soil is used mostly for corn and soybeans. The 
high seasonal water table limits the yield potential and 
drainage is required for the best growth. 

This soil has a narrow range of optimum moisture 
for proper tillage. If worked when wet, the surface 
layer compacts easily, tilth is destroyed, aeration is 
reduced, and the soil becomes hard and cloddy when 
dry. The root zone is restricted by the clayey, acid 
subsoil. Fertilization and lime are needed. 

This soil is poorly suited to most urban and recrea- 
tional use because of the seasonal high water table and 
high clay content. Capability unit IIw-2. 


Barrington Series 


The Barrington series consists of moderately well 
drained, nearly level silty soils on the glacial lake plain. 
These soils formed in deep, medium textured glacial 
lacustrine sediments. Native vegetation was mixed 
tall grass prairie and deciduous trees. 

In a representative profile the surface layer is black 
and very dark gray silt loam about 15 inches thick. The 
subsoil is friable silt loam about 18 inches thick. The 
upper part is dark brown and the lower part is mottled 
olive brown. The underlying material is friable, limy 
grayish brown silt loam. 

Permeability is moderate. Available water capacity, 
organic-matter content, and natural fertility are high. 
The depth to the seasonal high water table ranges 
from 3 to 5 feet. 


Barrington soils are well suited to farming. 

Representative profile of Barrington silt loam, 1 to 
3 percent slopes, in wooded area 2,400 feet north and 
1,000 feet east of southwest corner sec. 2, T. 107 К., 
Б. 27 W. 

А1—0 to 10 inches, black (10YR 2/1) silt loam, 
dark gray (10YR 4/1) dry; weak very 
fine subangular blocky structure; friable; 
frequent roots; neutral; clear smooth 
boundary. 

АЗ--10 to 15 inches, very dark gray (10YR 8/1) 
silt loam, gray (10YR 5/1) dry; weak 
very fine subangular blocky structure; 
friable; frequent roots; neutral; clear, 
smooth boundary. 

B21t—15 to 20 inches, dark brown (10YR 3/3) 
silt loam, very dark grayish brown (10YR 
3/2) coatings on faces of peds; weak very 
fine and fine subangular blocky structure; 
friable; frequent roots; few thin black 
(10YR 2/1) clay films on faces of peds; 
slightly acid; clear smooth boundary. 

B22t—20 to 25 inches, olive brown (2.5Y 4/4) silt 
loam, dark gray (10YR 4/1) coatings on 
faces of peds ; weak and moderate fine sub- 
angular blocky structure; friable; few 
thin clay films on faces of peds; slightly 
acid; clear smooth boundary. 

B3t—25 to 83 inches, olive brown (2.5Y 4/4) silt 
loam, dark grayish brown (2.5Y 4/2) 
coatings on faces of peds; few fine faint 
light olive brown (2.5Y 5/6) mottles; 
weak very fine and fine subangular blocky 
structure; friable; many thin clay films on 
faces of peds and in root channels; neu- 
tral; clear smooth boundary. 

С--88 to 60 inches, grayish brown (2.5Y 5/2) silt 
loam; few medium faint, light yellowish 
brown (2.5Y 6/4) mottles; massive; few 
thin black clay films on faces of peds and 
in root channels in upper part; few thin 
loamy very fine sand layers; few soft 
white lime masses in lower part; slightly 
effervescent, mildly alkaline. 

Thickness of the solum and depth to carbonates range 
from 24 to 50 inches. The solum has neutral to medium 
acid reaction and friable consistence. The A horizon 
typically is silt loam, but the range includes light silty 
clay loam. The B horizon typically is silt loam, but the 
range includes light silty clay loam. Clay films are thin 
and patchy. The C horizon typically is silt loam, but the 
range includes light silty clay loam. This horizon is 
limy and in some places is stratified with very fine 
sandy loam or loamy very fine sand. 

This soil has yellower hue in the lower part of the B 
horizon and in the C horizon than is defined as the 
range for the series. This difference, however, does not 
alter its use and management. 

Barrington soils are associated with Grays, Lester, 
Madelia, and Webster soils. Barrington and Grays soils 
formed in similar material, but Barrington soils are 
wetter and occupy adjacent less sloping knolls and 
side slopes. Barrington soils formed in silty lacustrine 
material, whereas Lester and Webster soils formed in 
glacial till. They occupy higher, better drained areas 
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than the poorly drained Madelia soils, which are on 
flats and in drainageways. 

62— Barrington silt loam, 1 to 3 percent slopes. This 
soil oceupies 2- to 15-acre nearly level flats within 
areas of Grays or Lester soils and slight rises within 
areas of Madelia or Waldorf soils. Slopes in most areas 
are slightly convex. 

Included with this soil in mapping are small areas 
of Lester and Grays soils on the higher convex rises 
and areas of the poorly drained Madelia and Webster 
Soils on flats and in drainageways. Also included are 
а few areas where slopes are slightly steeper than 3 
percent. 

The erosion hazard is slight in cultivated areas. It 
can be easily controlled if the soil is well managed. 

Except for slight seasonal wetness, this soil has few 
limitations for intensive use as cropland. Most of the 
acreage is in corn and soybeans. The slight hazard of 
wetness, the potential frost action, and the low strength 
are features that limit urban and recreational uses. 
Capability unit 1-1. 


Beauford Series 


The Beauford series consists of deep, poorly drained 
clayey soils on flats and in shallow depressions. These 
soils formed in fine textured glacial lacustrine sedi- 
ments. Native vegetation was the wet site community 
of tall grass prairie. 

In a representative profile the surface layer is black 
and very dark gray clay about 20 inches thick. The 
subsoil is mottled olive gray clay about 26 inches 
thick. The underlying material is limy, mottled gray- 
ish brown clay. 

Beauford soils have moderate available water ca- 
pacity and slow permeability. Organic-matter content 
and natural fertility are high. The depth to the sea- 
sonal high water table ranges from 1 to 3 feet, or near 
tile depth. 

Beauford soils are well suited to farming if excess 
water is removed. They have fair potential for wild- 
life. Most areas have some degree of artificial drainage 
and are used for row crops. 

Representative profile of Beauford clay in cultivated 
area 1,390 feet west and 480 feet south of northeast 
corner sec. 36, T. 105 N., R. 26 W. 

Ар--0 to 8 inches, black (N 2/0) clay; cloddy 
structure parting to moderate fine sub- 
angular blocky; firm; neutral; abrupt 
smooth boundary. 

А12--8 to 14 inches, black (10YR 2/1) clay ; mod- 
erate very fine angular blocky structure; 
firm; neutral; clear wavy boundary. 

АЗ--14 to 20 inches, very dark gray (10YR 3/1) 
clay; moderate very fine subangular 
blocky structure; very firm; few chan- 
nel fillings of black (10YR 2/1) and 
dark gray (10YR 4/1) ; neutral; gradual 
wavy boundary. 

B21g—20 to 29 inches, olive gray (5Y 4/2) clay; 
moderate very fine angular blocky struc- 
ture; very firm; few narrow very dark 
gray (10YR 3/1) tongues; very few 
small pebbles ; few thin black (10YR 2/1) 
and very dark gray (10YR 3/1) coatings 


on faces of peds; neutral; clear wavy 
boundary. 

B22g—29 to 38 inches, olive gray (БУ 5/2) clay; 
few fine distinct light olive brown (2.5Y 
5/4) mottles; moderate medium pris- 
matic structure parting to moderate very 
fine angular blocky; very firm; few very 
dark gray (10YR 3/1) worm casts; neu- 
tral; clear wavy boundary. 

B3g—38 to 46 inches, olive gray (БУ 4/2) clay; 
many fine distinct light olive brown 
(2.5Y 5/6) mottles; moderate medium 
prismatic structure; firm; neutral; 
abrupt wavy boundary. 

Cg—406 to 62 inches, grayish brown (2.5Y 5/2) 
clay; many fime and medium distinct 
light olive brown (2.5Y 5/6) mottles; 
massive; firm; slightly effervescent; 
mildly alkaline. 

Thickness of the solum and depth to lime carbonates 
range from 28 to 54 inches. Clay content of the solum 
typically ranges from 60 to 80 percent. The A horizon 
commonly ranges from 16 to 24 inches in thickness. 
It is typically clay but the range includes silty clay. 
The B horizon ranges from 10 to 35 inches in thickness. 
It is typically elay but the range includes silty clay. 
The C horizon is typically clay but the range includes 
silty clay loam or silty clay. Reaction ranges from 
slightly acid to neutral in the solum and neutral to 
mildly alkaline in the C horizon. 

Beauford soils are associated with Marna, Lura, 
Barbert, Guckeen, and Shorewood soils. Beauford soils 
have more clay than the Marna soil. They are better 
drained than Barbert and Lura soils, and they are 
wetter than Guckeen and Shorewood soils. 

310—Beauford clay. This soil occupies 5- to 300-acre, 
broad, level areas and slight depressions in the lake 
plain. It has the profile described for the series. Slopes 
are 0 to 2 percent. 

Included with this soil in mapping are small areas 
of Marna, Waldorf, Guckeen, Lura, and Barbert soils. 
Barbert and Lura soils are in depressions and drain- 
ageways and are identified by spot symbols on the soil 
map. Marna and Waldorf soils have less clay in the 
solum. 'The Guckeen soil is better drained and has less 
clay in the solum. Also included are areas of Brownton 
soils on rims of depressions and a few small areas that 
are high in gypsum. 

The main concerns of management are removal of 
excess water and maintenance of good tilth. If this soil 
is adequately drained and managed, it is well suited 
to erops. Most areas presently have some degree of 
artificial drainage and are used mostly for farming. If 
worked when wet, the surface layer compacts easily, 
tilth is destroyed, and the soil becomes hard and cloddy 
when dry. Undrained areas are used for hay and pas- 
ture but are also suitable for wildlife. This soil is poorly 
suited to most urban and recreational developments 
because of the seasonal high water table, high shrink- 
swell potential, medium to low shear strength, and 
slow permeability. Capability unit IIw-2. 

996—Beauford-Barbert complex. This nearly level 
map unit occupies 5- to 80-acre flats and slight depres- 
sions. It consists of Beauford clay and Barbert silt 
loam. These soils are intermingled in such an intricate 
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pattern that mapping them separately is not practical. 
This unit is about 60 percent Beauford soil, 35 percent 
Barbert soil, and 5 percent other soils. These soils have 
profiles similar to those described as representative of 
their respective series. Slopes are 0 to 2 percent. They 
are concave and convex. The Barbert soil occupies de- 
pressions and elongated closed basins within areas of 
Beauford soil. 

Included with the unit in mapping are small areas 
of Marna, Lura, and Waldorf soils. The Lura soil is in 
depressions. The Marna and Waldorf soils have less 
clay in the solum than Beauford and Barbert soils. 

These soils have à severe wetness hazard unless they 
are drained. Organie-matter content is high in the 
Beauford soil and moderate in the Barbert soil. The 
main concerns of management are removal of excess 
water and maintenance of good tilth. 

These soils are used mainly for row crops. The sea- 
sonal high water table limits the potential for intensive 
farm use unless artificial drainage is provided. Tillage 
at optimum moisture content is important. If worked 
when wet, the surface layer puddles easily, tilth is de- 
stroyed, and the soil becomes hard and cloddy when 
dry. Undrained areas are used mainly for hay and pas- 
ture but are suitable for wildlife habitat. These soils 
are poorly suited to most urban and recreational uses 
because of the seasonal high water table, high shrink- 
swell potential, low strength, and slow permeability. 
Beauford silty clay, capability unit IIw-2; Barbert silt 
loam, capability unit IITw-2. 


Blue Earth Series 


The Blue Earth series consists of deep, very poorly 
drained, limy soils high in organic-matter content. 
These soils formed in silty post glaeial lake sediments 
(limnie material). They are in old lake bottoms and 
formerly ponded areas. 

In a representative profile the surface layer is black 
and very dark gray mucky silt loam about 48 inches 
thick. The deep underlying material is mottled dark 
olive gray clay loam. The profile is limy throughout 
and contains many snail shells. 

The available water capacity is high, and perme- 
ability is moderate. The organic-matter content is high, 
and natural fertility is medium. Depth to the seasonal 
high water table is less than 1 foot, or near tile depth. 

If adequately drained and well-managed, these soils 
are well suited to crops. Drainage and fertility are the 
major problems. 

Representative profile of Blue Earth mucky silt loam, 
1,700 feet east and 400 feet north of southwest corner 
sec. 20, T. 109 N., R. 26 W. 

Lco1—0 to 19 inches; very dark gray (10YR 3/1) 
mucky silt loam; dark gray (10YR 4/1) 
dry; weak fine subangular blocky struc- 
ture; very friable; many snail shells; 
strongly effervescent; mildly alkaline; 
clear smooth boundary. 

Lco2—19 to 29 inches; very dark gray (2.5Y 3/1) 
mucky silt loam; weak fine subangular 
blocky structure; very friable; many 
snail shells; strongly effervescent; mildly 
alkaline; clear smooth boundary. 

Lco3-—29 to 48 inches; black (10YR 2/1) mucky 


silt loam; weak fine granular structure; 
very friable; many snail shells; strongly 
effervescent; mildly alkaline; clear 
smooth boundary. 

IICg—48 to 60 inches; dark olive gray (БУ 3/2) 
clay loam; common fine distinct dark 
brown (7.5YR 3/2) mottles; massive; 
few snail shells; strongly effervescent; 
strongly alkaline. 

The limnic material ranges from black to dark gray. 
The texture typically is mucky silt loam, but the range 
includes mucky silty clay loam. In many areas, a shal- 
low layer of muck is at the surface. In places the lim- 
nie material is as much as 20 percent coarse fragments, 
which consist entirely of snail or clam shells and shell 
fragments. The depth to the IICg horizon ranges from 
28 to 60 inches or more. The IICg horizon is typically 
ud loam, but the range includes silty clay loam or 
oam. 

Blue Earth soils are associated with Muskego, Caron, 
and Palms soils. In contrast with those soils, they are 
mineral soil material, contain сага and snail shells and 
shell fragments, and are limy throughout. 

35—Blue Earth mucky silt loam. This soil is in fiat 
and concave old lake basins. Areas are generally round 
and range from small to large. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas 
of Canisteo and Glencoe soils, which occur along the 
edges of mapped areas. Many lake basins have a sandy 
rim of beach material and have steep escarpments at 
the edges. The layer of muck at the surface of this soil 
is thickest near the middle of the lakebed and is thin- 
ner near the edges. 

Wetness is the main limitation. Soil blowing is a 
hazard on bare soil in large open areas. The response 
to fertilizer and other chemicals is modified by the 
high lime content. 

If tile drained, this soil can be cropped intensively. 
It is productive if adequately drained and fertilized 
and well managed. Most of the acreage is in corn, soy- 
beans, hay, or pasture. Undrained areas are covered 
with reeds, sedges, and rushes and provide good wet- 
land wildlife habitat. Because of the wetness and low 
strength, the soil is poorly suited to most urban and 
recreational uses. Capability unit IIIw-4. 


Bold Series 


The Bold series consists of deep, well drained, rolling 
to moderately steep, limy, silty soils. 'These soils formed 
in medium textured glacial lacustrine sediments on the 
uplands. Native vegetation was tall grass prairie. 

In а representative profile the surface layer is dark 
grayish brown friable silt loam about 7 inches thick. 
The underlying material is light olive brown and brown- 
ish yellow, very friable silt loam. The profile is limy 
throughout. Stratification begins at a depth of about 
20 inches. 

Permeability is moderate. Runoff is medium to very 
rapid. The seasonal high water table is below a depth 
of 6 feet. Available water capacity is high. Organic- 
matter content is moderate, and natural fertility is 
medium. 

Most areas of Bold soils are in eropland. The hazard 
of erosion is severe, Special fertility programs are 
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beneficial for most crops because of the high lime 
content. 

Representative profile of Bold silt loam, in an area 
of Bold-Truman silt loams, 6 to 12 percent slopes, in 
cultivated area 1,600 feet east and 1,800 feet south of 
northwest corner sec. 30, T. 107 N., R. 27 W. 

Ар--0 to 7 inches, dark grayish brown (10YR 
4/2) silt loam, brown (10YR 5/3) 
crushed; weak very fine subangular 
blocky structure; very friable; slightly 
effervescent; neutral; abrupt smooth 
boundary. 

C1—7 to 12 inches, light olive brown (2.5Y 5/6) 
silt loam; weak fine and medium sub- 
angular blocky structure; very friable; 
соттоп tubular pores; stratified with 
loamy very fine sand; strongly efferves- 
cent; mildly alkaline; clear smooth 
boundary. 

С2--12 to 20 inches, light olive brown (2.5Y 5/6) 
silt loam; few fine distinct yellowish 
brown (10YR 5/4) and light brownish 
gray (10YR 6/2) mottles; very weak 
medium subangular blocky structure; 
very friable; common tubular pores; 
stratified with loamy very fine 
sand; strongly effervescent; mildly al- 
kaline; clear smooth boundary. 

C3— 20 to 60 inches, brownish yellow (10YR 6/6) 
silt loam ; weak fine platy structure; very 
friable; stratified with loamy very fine 
sand; strongly effervescent; mildly alka- 
line. 

The Ap or Al horizon is typically dark grayish 
brown but the range includes brown, dark brown, or 
yellowish brown. The C horizon commonly is light olive 
brown but the range includes yellowish brown, light 
gray, or brownish yellow. 

These soils are outside the defined range for the 
Series because they formed in stratified glacial lacus- 
trine sediments rather than in loess. This difference, 
however, does not alter their use or management. 

Bold soils occur on the landscape with Truman and 
Grays soils. In contrast with those soils, Bold soils 
are limy throughout. 

909C—Bold-Truman silt loams, 6 to 12 percent 
slopes. This sloping map unit is in areas in the lake 
plain and laeustrine-mantled ground moraine in the 
central and southwestern part of the county. The areas 
are 5 to 20 acres in size and irregular in shape. The 
unit is about 55 percent Bold silt loam, 40 percent Tru- 
man silt loam, and 5 percent other soils. The Bold soil 
is on eonvex slopes and is lighter in color than the 
Truman soil. The Bold soil has the profile described 
for the series; the Truman soil has a profile similar to 
the one described for the series, but the surface layer 
is thinner. 

Included with this unit in mapping are а few areas 
of soils that have a silty clay loam surface layer. Also 
included are small areas of moderately well drained 
Kingston and Barrington soils and well drained Grays 
soil. The Kingston and Barrington soils are on less 
steep slopes. The Grays and Barrington soils formed 
under deciduous hardwoods near the river valleys. 

Runoff is medium. The main concerns of manage- 


ment are controlling erosion and maintaining fertility. 

Most of the acreage is used for corn and soybeans. 
The soils are well suited to cultivated erops if protec- 
tive measures are used. Most urban and recreational 
developments are limited by slope, frost action, and 
low strength. Capability unit IIIe-1. 

909D—Bold-Truman silt loams, 12 to 18 percent 
slopes. This moderately steep map unit occurs on side 
slopes that border streams and in lake plains. The areas 
are 5 to 15 acres in size and irregular in shape. This 
unit is about 65 percent Bold silt loam, 30 percent Tru- 
man silt loam, and 5 percent other soils. The Bold soil 
is on convex slopes and is lighter colored than the 
Truman soil. The Truman soil has a profile similar to 
the one described for the series, but the surface layer 
is thinner. 

Included with this soil in mapping are a few areas 
of soils that have a silty clay loam surface layer. Also 
included are а few areas of well drained Clarion and 
Grays soils. Clarion soils occur where glacial till erops 
out at the surface. Grays soils formed under deciduous 
hardwoods near the river valleys. 

Runoff is rapid. The main concerns of management 
are controlling erosion and maintaining fertility. 

Much of the acreage is in corn and soybeans. Some 
areas are pasture and woodland. The soils are well 
suited to small grain, pasture, and hay. If row crops 
are grown, protective measures should be taken to con- 
trol erosion. Slope is the dominant limitation for urban 
and recreational developments. Capability unit IVe-1. 


Brownton Series 


The Brownton series consists of deep, poorly drained, 
limy soils on flats and slightly elevated rims of depres- 
sions. These soils formed in moderately fine textured 
and fine textured, water-deposited sediments over me- 
dium textured and moderately fine textured glacial till. 
Native vegetation was a wet site community of tall 
grass prairie. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam about 22 inches 
thick. The subsoil is firm silty clay about 16 inches 
thick. It is mottled dark gray and olive gray. The un- 
derlying material is mottled olive gray clay loam. The 
profile is limy throughout. 

Permeability is slow. Available water capacity is 
high. Organic-matter content is high, and natural fer- 
tility is medium. The depth to the seasonal high water 
table ranges from 1 to 3 feet, or near tile depth. 

Brownton soils are well suited to farming if ade- 
quately drained. They have good potential for wetland 
wildlife. Areas that have been drained are used for 
crops. 

Representative profile of Brownton silty clay loam in 
cultivated area 1,980 feet north and 925 feet east of 
southwest corner sec. 28, T. 105 N., В. 28 W. 

Ap—0 to 7 inches, Маск (10ҮБ 2/1) silty clay 
loam; weak fine subangular blocky struc- 
ture; friable; slightly effervescent ; mildly 
alkaline; abrupt smooth boundary. 

А12—7 to 15 inches, black (10YR 2/1) silty 
clay loam; weak fine and very fine sub- 
angular blocky structure; friable; slightly 
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effervescent; mildly alkaline; clear wavy 
boundary. 

A8g—15 to 22 inches, very dark gray (10YR 8/1) 
silty clay loam; moderate fine subangu- 
lar blocky structure; friable; numerous 
worm casts; few tongues of olive gray 
(5Y 5/2); slightly effervescent; mildly 
alkaline; gradual smooth boundary. 

B2g—22 to 38 inches, dark gray (БҮ 4/1) and 
olive gray (5Y 5/2) silty clay; few fine 
distinct olive (БҮ 5/4) mottles; moderate 
fine and very fine subangular blocky 
structure; firm; few channels of very 
dark gray (10YR 3/1); slightly effer- 
vescent; mildly alkaline; clear wavy 
boundary. 

IIC1g—38 to 44 inches, olive gray (БУ 5/2) clay 
loam; few fine distinct olive (БУ 5/4) 
mottles; moderate fine and very fine sub- 
angular blocky structure; about 5 percent 
coarse fragments, firm; strongly effer- 
vescent; mildly alkaline; clear wavy 
boundary. 

IIC2g—44 to 60 inches, olive gray (БҮ 5/2) clay 
loam; common medium distinct light 
olive brown (2.5Y 5/6) mottles; massive; 
friable; common soft 2- to 10-millimeter 
lime masses ; about 5 percent coarse frag- 
ments; strongly effervcescent; mildly al- 
kaline. 

'The А horizon 15 16 to 24 inches thick and is heavy 
silty clay loam or silty clay. The B horizon is 10 to 20 
inches thick. It has few to many mottles. It is typically 
silty clay, but the range includes clay or silty clay loam. 
In places the lower part is heavy clay loam, light clay 
loam, silty clay loam, silty clay, clay, or heavy loam. 
The C horizon is mottled grayish brown, olive gray, 
and olive brown. It typically is clay loam, but the range 
includes loam, silty clay loam, clay, or silty clay. It is 
till or lacustrine sediments. Depth to loam or clay loam 
glacial till is commonly within 48 inches but ranges 
from 80 to 60 inches. 

Brownton soils formed in material similar to Guc- 
keen, Marna, and Lura soils. They have a thicker, 
darker colored A horizon and are wetter than the 
moderately well drained to somewhat poorly drained 
Guckeen soils. Brownton soils have lime in all horizons, 
whereas the poorly drained Marna soils and the very 
poorly drained Lura soils contain no lime. 

84—Brownton silty clay loam. This nearly level soil 
is on rims of depressions on level lake plains or 
lacustrine-mantled end and ground moraines. Areas 
typically are 2 to 10 acres in size, but may range to as 
much as 40 acres. Slopes are 0 to 2 percent. 

Ineluded with this soil in mapping are small areas 
of poorly drained Marna soils, Lura soils in depressions, 
sloping Guckeen and Kamrar soils, and small areas of 
Beauford soils. In small areas where this Brownton 
soil is associated with Waldorf soils, the underlying 
material is silt loam. 

Runoff is slow. The main concerns of management 
are maintenance of soil tilth and removal of excess 
water. This soil responds efficiently to properly de- 
signed and installed drainage systems. Response to 


fertilizer and other chemicals is modified by the high 
lime content. 

If this soil is adequately drained and managed, it 
is well suited to farming. It is poorly suited to most 
recreational and urban uses because of the seasonal 
high water table, high shrink-swell potential, low 
bearing values, and low strength. Capability unit IIw-3. 


Calco Series 


The Calco series consists of deep, nearly level, poorly 
drained, limy soils formed in silty recent alluvium. 
These soils are on bottom lands and abandoned stream 
channels of the Minnesota River and its tributaries. 
Native vegetation was water-tolerant grasses, shrub 
willow, and sedges. 

In а representative profile the surface layer is limy, 
black and very dark gray silty clay loam about 48 
inches thick. Snail shells are common throughout. The 
underlying material is а limy, mottled olive gray silty 
clay loam. 

Permeability is moderately slow. Runoff is slow to 
ponded. The depth to the seasonal high water table is 
0 to 3 feet, or near tile depth. Available water capacity, 
organic-matter content, and natural fertility are high. 

These soils are used for row crops or pasture, but 
Some areas lack drainage outlets and remain in their 
natural condition. 

Representative profile of Calco silty clay loam, 2,245 
feet east and 2,600 feet north of southwest corner sec. 
29, T. 109 N., R. 26 W. 

Ар--0 to 10 inches, black (10YR 2/1) silty clay 
loam; weak fine granular structure; fri- 
able; strongly effervescent; mildly alka- 
line; gradual wavy boundary. 

A12—10 to 35 inches, very dark gray (10YR 3/1) 
silty clay loam ; weak fine granular struc- 
ture; friable; common shell fragments, 
strongly effervescent; mildly alkaline; 
gradual wavy boundary. 

А13—35 to 48 inches, very dark gray (10YR 3/1) 
silty clay loam; common dark gray 
(10YR 4/1) tongues; weak fine granular 
Structure; friable; common shell frag- 
ments; strongly effervescent; mildly al- 
kaline; gradual wavy boundary. 

Cg—48 to 60 inches, olive gray (5Ү 4/2) silty 
clay loam; many common fine distinct 
olive (5Y 5/3) mottles; weak fine sub- 
angular blocky structure; friable; 
Strongly effervescent; mildly alkaline. 

The Ар ог А11 horizon is typically silty clay loam, 
but the range includes heavy silt loam. It is 14 to 24 
inches thick. The A12 and A18 horizons are typically 
silty clay loam, but the range includes heavy silt loam. 
They are 15 to 38 inches thick. In places there is a Bg 
horizon. It is mottled olive gray, dark olive gray, olive 
or dark gray, or gray silty clay loam, silt loam, or loam 
that is high in silt. Reaction is mildly alkaline or neu- 
tral. The Cg horizon is olive gray, dark greenish gray, 
or dark gray. It is commonly silty clay loam, but the 
range includes silt loam and loam or clay loam. 

Са]ео soils are associated with Comfrey, Joliet, and 
Tilfer soils. They have more silt and less sand in the 
Solum than Comfrey soils and are limy throughout. 
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Caleo soils are deeper over bedrock than Joliet soils. 
They are in positions similar to those of Tilfer soils, 
but they are deeper over bedrock. 

85—Calco silty clay loam. This soil occupies stream 
bottom lands and abandoned stream channels. It is 
occasionally flooded. It has the profile described for 
the series. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas of 
Alluvial land; Alluvial land, frequently flooded; and 
Comfrey soils. The Alluvial land areas are coarser 
textured than this Caleo soil, and the Comfrey soils 
are not limy. 

This is a wet soil. The depth to the water table is 
controlled by stream flow or seepage from valleysides. 
Flooding occurs principally during snow melt in spring 
ànd occasionally during periods of high or extended 
rainfall in May, June, and early in July. Some areas are 
tiled. Tile functions satisfactorily except when streams 
are at or near flood flow. 

Most of the acreage is cropland. This soil has poor 
potential for urban use because of the hazard of flood- 
ing. Capability unit 11۷۳-6 

349—Caleo silty clay loam, very wet. This nearly 
level soil oecupies stream bottom lands and abandoned 
Stream channels. It is subject to а constant high water 
table and to frequent flooding. The surface is generally 
“hummocky.” There are many, small, 2- to 4-inch high 
black mounds because active crayfish burrow down 
into the soil creating a “churning” effect. Slopes are 
0 to 2 percent. 

Extensive outlet development or installation of pumps 
and dikes is needed if this soil is to be dependable 
cropland. Most areas are idle or are used as native 
pasture. The soil has poor potential for eropland and 
for urban and recreational uses because of wetness. 
Capability unit VIw-1. 


Canisteo Series 


The Canisteo series consists of nearly level, poorly 
drained, limy soils formed in medium textured and 
moderately fine textured glacial till. These soils occupy 
broad, upland tracts and rims of depressions and 
drainageways. Native vegetation was a wet site com- 
munity of tall grass prairie. 

In a representative profile the surface layer is limy, 
black and very dark gray silty clay loam about 14 
inches thick. The subsoil, about 13 inches thick, is limy, 
mottled dark gray and gray, friable clay loam. The 
underlying material is limy, mottled olive gray and 
light olive gray, friable loam or clay. 

Permeability is moderate. Runoff is slow. The sea- 
sonal high water table ranges from 1 to 3 feet, or near 
tile depth. Available water capacity and organic-matter 
content are high, and natural fertility is medium. 

These soils, in their natural state, are moderately 
well suited to poorly suited to crops. If adequately 
drained, they are well suited. Most areas are used for 
crops. 

Representative profile of Canisteo silty clay loam in 
cultivated area 660 feet east and 2,580 feet north of 
southwest corner sec. 9, Т. 108 N., R. 28 W. 

Ap 一 0 to 8 inches, black (10YR 2/1) silty clay 
loam; weak very fine subangular blocky 
structure; friable; few fine shell frag- 


ments; strongly effervescent; mildly al- 
kaline; abrupt smooth boundary. 

A12—8 to 11 inches, very dark gray (10YR 3/1) 
silty clay loam; weak fine and very fine 
subangular blocky structure; friable; 
strongly effervescent; mildly alkaline; 
clear smooth boundary. 

A3—11 to 14 inches, very dark gray (10YR 3/1) 
silty clay loam; weak fine and very fine 
subangular blocky structure; friable; 
strongly effervescent; mildly alkaline; 
clear smooth boundary. 

B21g—14 to 21 inches, dark gray (БҮ 4/1) clay 
loam; few fine faint olive (5Y 5/3) mot- 
tles; weak fine and very fine subangular 
blocky structure; friable; few very dark 
gray (5Y 3/1) and dark olive gray (5Y 
9/2) krotovina; about 5 percent coarse 
fragments; strongly effervescent; mildly 
alkaline; clear smooth boundary. 

B22g—21 to 27 inches, gray (БҮ 5/1) clay loam; 
common fine distinct olive (5У 5/3 and 
5/4) mottles; weak fine and very fine 
subangular blocky structure; few very 
dark gray (5Y 3/1) and black (5Y 2/1) 
krotovina; about 5 percent coarse frag- 
ments, strongly effervescent; mildly al- 
kaline; clear smooth boundary. 

C1g—27 to 88 inches, olive gray (5Y 5/2) clay 
loam; few fine distinct olive yellow (5Y 
6/6) mottles; weak fine subangular 
blocky structure; friable; few light olive 
gray (5Ү 6/2) feathered lime masses; 
about 5 percent coarse fragments with 
few shale fragments and lime pebbles; 
strongly effervescent; mildly alkaline; 
clear smooth boundary. 

C2g—38 to 60 inches, light olive gray (БҮ 6/2) 
loam; many fine distinct olive yellow 
(5Y 6/6), pale olive (5Y 6/3), and olive 
(5Y 5/4) mottles; weak fine subangular 
and angular blocky structure; friable; 
few light gray (5Y 7/2) feathered lime 
masses; about 5 percent coarse frag- 
ments with few fine shale fragments and 
few lime pebbles; few reddish orange 
iron oxide stains; strongly effervescent; 
mildly alkaline. 

Solum thickness ranges from 20 to 36 inches. The A 
horizon is typically silty clay loam, but the range in- 
eludes loam or clay loam. The B horizon is typically 
clay loam, but the range includes loam. It is mildly 
alkaline, but in places the lower part is neutral. The C 
horizon is loam or clay loam. Typically the soil is 
about 5 percent, by volume, of coarse fragments of 
mixed lithology. In places the upper 20 to 30 inches 
lacks coarse fragments. 

Canisteo soils are on the same landscape with Web- 
ster, Glencoe, Nicollet, Clarion, Cordova, Le Sueur, and 
Lester soils. Unlike Webster and Cordova soils, Canis- 
teo soils are limy throughout. Canisteo soils are not 
so well drained as Nicollet, Clarion, Le Sueur, and 
Lester soils. They are better drained than the depres- 
sional Glencoe soils. 

86—Canisteo silty clay loam. This nearly level soil 


BLUE EARTH COUNTY, MINNESOTA 23 


occupies 10- to 100-асге tracts in broad, upland flats 
and rims of depressions and drainageways. It has the 
profile described for the series. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas 
of Webster soils. Also included are small areas of the 
moderately well drained Nicollet and Le Sueur soils on 
low convex knolls, and small areas of soils in the north- 
western part of the county that have a higher lime 
content than this Canisteo soil. 

Drainage is needed if this soil is to be dependable 
cropland. Tile drainage effectively controls the water 
table. This soil is limy throughout. Lime is more con- 
centrated on rims of depressions and is less concen- 
trated on the broad, nearly level areas. High application 
rates of potash and phosphate are generally needed 
to offset the high lime condition. 

If this soil is adequately drained and managed, it is 
very good for crops. Most of the acreage is used for 
crops. The soil is poorly suited to most nonfarm uses 
because of the seasonal high water table, low strength, 
and frost action. Capability unit IIw-3. 

919—Canisteo-Fieldon loams. This map unit consists 
of limy, poorly drained, nearly level soils on upland 
flats and rims of depressions and drainageways. It 
occupies irregularly shaped 5- to 30-acre tracts. It is 
about 65 percent Canisteo loam, 30 percent Fieldon 
loam, and 5 percent minor soils. The profile of the 
Canisteo soil differs from the one described for the 
series in having a loam surface layer. The profile of 
the Fieldon soil differs from the one described for the 
series in having loamy material at а, depth of about 48 
to 72 inches. 

Included with this unit in mapping are small areas 
which contain sandy material. Also included are small 
areas of poorly drained Webster and Darfur soils, 
moderately well drained Nicollet and Litchfield soils 
on low convex knolls, and very poorly drained depres- 
sional Glencoe soils. 

АП crops commonly grown in the county are grown 
on this unit. Wetness and high concentrations of lime 
carbonates are limitations. Drainage is needed to pro- 
vide a deep root zone for most crops. High application 
rates of potash and phosphate are generally needed to 
offset the high lime condition. Soil blowing is a hazard 
in places if fields are left bare in winter and spring. 

The soils are poorly suited to most nonfarm uses 
because of the seasonal high water table, low strength, 
and frost action. Canisteo loam, capability unit IIw-3; 
Fieldon loam, capability unit IIw-5. 


Caron Series 


The Caron series consists of deep, very poorly 
drained organic soils formed mostly in moderately 
decomposed reed and sedge vegetation over limnic 
material. These soils are in bogs, which formerly were 
lakes and bays of existing lakes. 

In sequence downward a representative profile is 
about 8 inches of black muck, or sapric material; 17 
inches of very dark grayish brown mucky peat, or 
hemic material; 10 inches of black muck, or sapric 
malerial; and several feet of lake sediments of black, 
limy limnie material. 

Caron soils are high in nitrogen and low in phos- 
phorus and potassium. Organic-matter content is very 


high. Permeability is moderately rapid. The seasonal 
high water table is within a depth of 1 foot, or near tile 
depth. Available water capacity is very high. 

Unless drained, these soils are poorly suited to most 
crops. If adequately drained, they are suited to early 
maturing field crops and truck garden crops. The frost 
hazard, the wetness, and the fertility are the major 
limitations. Only the smaller areas are cropped. 

Representative profile of Caron muck in cultivated 
field 660 feet east and 350 feet north of southwest 
corner sec. 1, T. 106 N., R. 26 W. 

Oap—9 to 8 inches, Маек (М 2/0) broken face 

sapric material black (10YR 2/1) 
rubbed; about 20 percent fibers, about 5 
percent rubbed; weak very fine subangu- 
lar blocky structure; friable; herbaceous 
fibers ; about 40 percent mineral; slightly 
acid; abrupt smooth boundary. 

Oe1—8 to 20 inches, very dark grayish brown 
(10YR 3/2) broken face hemic material, 
black (10YR 2/1) rubbed; about 50 per- 
cent fibers, about 25 percent rubbed; 
many dark brown (10YR 4/3) fibers; 
weak medium platy structure; fri- 
able; herbaceous fibers; sodium, pyro- 
phosphate color test of 10YR 6/2; about 
15 percent mineral; slightly acid; clear 
smooth boundary. 
to 25 inches, very dark grayish brown 
(10YR 3/2) broken face and rubbed 
hemic material; about 40 percent fibers, 
about 25 percent rubbed; many dark 
brown (10YR 4/3) fibers; weak medium 
and coarse, subangular blocky structure; 
friable; herbaceous fibers; sodium pyro- 
phosphate test of 10YR 6/2; about 15 
percent mineral; slightly acid; clear 
smooth boundary. 

Оа2--25 to 35 inches, black (N 2/0) broken face 
sapric material, black (10ҮВ 2/1) 
rubbed; about 35 percent fibers, about 
10 percent rubbed; weak medium and 
coarse, subangular blocky structure; fri- 
able; herbaceous fibers; sodium pyro- 
phosphate test of 10YR 5/2; about 45 
percent mineral; neutral; clear smooth 
boundary. 

to 60 inches; black (10YR 2/1), very 
dark gray (10YR 3/1) rubbed, copro- 
genous earth; about 15 percent plant 
tissue, trace rubbed; about 55 percent 
mineral; slightly effervescent, mildly 
alkaline. 

The depth to coprogenous earth ranges from 16 to 
51 inches. The Оа1 horizon is 0 to 12 inches thick. The 
Oe horizon is 16 to 51 inches thick. It is very dark 
grayish brown, very dark gray, or very dark brown. 
The Оа2 horizon does not occur in some profiles. The 
Тео horizon ranges from 30 to 50 inches or more in 
thickness. Tt is neutral or mildly alkaline and is black, 
very dark brown, very dark grayish brown, or dark 
grayish brown. Snail shells are common. Depth to a 
ПС horizon of silty clay loam, sandy clay loam, clay 
loam or loam ranges from 51 to 120 inches or more. 

The Caron mucky peat soils are outside the defined 


Oe2-—20 


Leo—35 


24 SOIL SURVEY 


range for the series because they have a thicker layer 
of hemic material, are mildly alkaline, and have no Lco 
horizon within 51 inches. 

Caron soils are associated with Palms and Muskego 
soils. They differ from Palms soils in having mineral 
material at a depth of more than 51 inches. They have 
а layer of hemic material, which is lacking or very 
thin in the Muskego soil. 

524—Caron muck. This soil is in bogs of 200 acres 
or more. It has the profile described for the series. 
Slopes are 0 to 2 percent. The largest areas are in the 
northeastern part of the county. 

Included with this soil in mapping are small, discon- 
tinuous strips of sandy or gravelly material near the 
edge of the larger bogs and small areas where the min- 
eral material is within a depth of 51 inches. In a few 
places the surface layer is limy. Also included are 
small areas of peaty material in boggy bays near lakes. 

Runoff is slow or ponded. Improving the drainage 
and fertility are the major management needs if this 
Soil is to be used for erops. In some places dikes are 
needed to control flooding. 

Some areas are cropland. Some are pasture. Some 
are used for production of reed canarygrass seed. The 
soil is very poorly suited to most urban and recrea- 
tional uses because of wetness and low strength. 
Several of the larger bogs are in their natural environ- 
ment. Capability unit IIIw-4. 

1800—Caron mucky peat. This soil occupies 10- to 
150-асге seep areas below scarp slopes mainly in the 
Minnesota River Valley. The profile differs from the 
one described for the series because it is slightly limy, 
it is mucky peat to a depth of 51 inches or more, and 
it contains no limnic material. Slopes are 0 to 3 percent. 

Included with this soil in mapping are small areas 
where mineral material is within a depth of 51 inches. 
At the edges of some bogs are narrow, discontinuous 
strips of mucky peat that is underlain by bedrock. In 
a few areas the surface layer is not limy. 

This soil has potential for development of wetland 
wildlife habitat and trout ponds. It is very poorly 
suited to most urban and recreational uses because of 
wetness, constant seepage, and low strength. The en- 
tire acreage has been left in its natural condition. 
Capability unit VIIIw-1. 


Chaska Series 


The Chaska series consists of deep, nearly level, 
poorly drained, limy soils formed in recent loamy allu- 
vial sediments on flood plains of the Minnesota River. 
These soils are on broad flats along this river. Native 
vegetation was wetland grasses and sedges. 

In a representative profile the surface layer is very 
dark gray loam about 8 inches thick. The underlying 
materialis mottled and stratified very dark gray to 
olive loam, loamy fine sand, and very fine sandy loam. 
The profile is limy throughout. 

Permeability is moderate. Available water capacity, 
organic-matter content, and natural fertility are high. 
The depth to the seasonal high water table ranges 
from 1 to 3 feet and fluctuates with the rise and fall 
of the river level. These soils are subject to frequent 
flooding early in spring and after periods of heavy 
rainfall. 


Most areas of Chaska soils are used for crops. The 
soils are well suited to all crops grown in the county. 
The major limitation is the hazard of flooding. 

Representative profile of Chaska loam in cultivated 
field about 1,320 feet south and 20 feet west of north- 
east corner sec. 22, T. 109 N., R. 29 W. 

Ар--0 to 8 inches, very dark gray (10YR 8/1) 
loam, dark gray (10YR 4/1) dry; weak 
fine and medium subangular blocky struc- 
ture; friable; few fine fragments of snail 
Shells; slightly effervescent; mildly alka- 
line; abrupt smooth boundary. 

C1—8 to 38 inches, stratified very dark grayish 
brown (10YR 3/2) loam, dark grayish 
brown (10YR 4/2) loamy fine sand, very 
dark gray (10YR 3/1) loam, and very 
dark grayish brown (2.5Y 3/2) and dark 
grayish brown (2.5Y 4/2) very fine 
sandy loam; few fine distinct yellowish 
brown (10YR 5/4), dark yellowish 
brown (10YR 3/4), and olive brown 
(2.5Y 4/4) mottles; weak medium platy 
structure in some parts and weak 
variable-sized subangular blocky struc- 
ture in other parts; friable; silt loam is 
dominant; few fine fragments of snail 
shells; slightly effervescent; mildly alka- 
line; gradual smooth boundary. 

02-88 to 60 inches, stratified dark grayish brown 
(2.5Y 4/2) and olive (БҮ 5/3) fine 
sandy loam and grayish brown (2.5Y 
5/2) loamy fine sand; common fine dis- 
tinet dark yellowish brown (10YR 4/4) 
mottles; weak coarse platy structure; 
friable; few fine fragments of snail shells; 
slightly effervescent; mildly alkaline. 

The entire profile is typically slightly alkaline or 
moderately alkaline. The А horizon is typically loam or 
silt loam but ranges to clay loam and silty clay loam. 
It is very dark gray but is dark gray or gray when 
dry. It has weak or moderate, granular or subangular 
blocky structure. It ranges from neutral to moderately 
alkaline. The Ap horizon is 6 to 9 inches thick. The C 
horizon has stratified colors and stratified textures. It 
is dominantly silt loam, loam, and very fine sandy loam, 
but the range includes fine sand, loamy fine sand, fine 
sandy loam, sandy clay loam, silty clay loam, and clay 
loam. The C horizon has weakly developed structure 
or is massive. Fragments of snail shells are lacking 
in some pedons. The content of organic matter in 
the C horizon decreases irregularly with increasing 
depth. 

Chaska soils are associated with Dorchester and 
Oshawa soils. They are wetter than the Dorchester 
soils, which are on the gentle rises within the flood 
plain or on the higher bottom lands adjoining stream 
terraces. They are drier than the Oshawa soils, which 
are in abandoned river channels and oxbows of the 
flood plain. 

329—Chaska loam. This nearly level soil is in areas 
of the flood plain along the Minnesota River. The areas 
are large in size and irregular in shape. This soil has 
the profile described for the series. Slopes are 0 to 2 
percent. 

Included with this soil in mapping are small areas of 
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moderately well drained Dorchester soils. Some areas 
are dissected by meandering old stream channels and 
contain small areas of Oshawa soils. Also included are 
small areas of Alluvial land. 

Runoff is slow, and the hazard of erosion is slight. 
The main concern of management is flooding, which 
occurs frequently for short periods early in spring and 
during periods of heavy, prolonged rainfall. The water 
table fluctuates with the rise and fall of the river level. 

Most areas of this soil are well suited to crops com- 
monly grown in the county, especially corn and soy- 
beans, if the soil is adequately protected from flooding. 
Potential for urban and recreational uses is limited 
by flooding and wetness. Capability unit IIw-6. 

851—Chaska-Urban land complex. This nearly level 
map unit is in areas of the flood plain along the Minne- 
sota River that are protected from flooding and scour- 
ing by dikes. The areas are large in size and irregular 
in shape. Urban land is where the Chaska soil has been 
exeavated for foundations, basements, or roads and 
Spread on the ground's surface or used to fill in the 
depressions. Slopes are 0 to 2 percent. 

Included with this unit in mapping are small areas 
of moderately well drained Dorchester soils and Al- 
luvial land. Also included are small areas of very poorly 
drained Oshawa soils, which are in old meandering 
Stream channels, These areas are being filled. 

This is à wet soil. The seasonal high water table 
fluctuates with the rise and fall of the river level. It 
commonly is at depths ranging from 1 to 3 feet in 
undrained areas, and it limits most urban and recrea- 
tional uses. Artificial drainage is needed to overcome 
wetness, especially around the footings of basement 
walls. Runoff is high from roofs, roads, and other paved 
surfaces that cover much of this complex. Not assigned 
to a capability group. 


Clarion Series 


The Clarion series consists of deep, gently undulat- 
ing to steep, well drained soils formed in medium tex- 
tured and moderately fine textured glacial till. These 
Soils are in uplands on knolls and hillsides. Native vege- 
tation was tall grass prairie. 

In a representative profile the surface layer is black 
and very dark gray loam about 14 inches thick. The 
subsoil is dark brown and brown friable loam about 
20 inches thick. The underlying material is limy, yellow- 
ish brown friable loam. 

Permeability is moderate. The seasonal high water 
table is below a depth of 6 feet. Available water ca- 
pacity, organic-matter content, and natural fertility 
are high. 

Most areas of Clarion soils are cropland and are well 
suited to this use. А few areas are in woodland or 
permanent pasture. The hazard of erosion is the major 
limitation. 

Representative profile of Clarion loam, 2 to 6 percent 
slopes, in cultivated area 2,950 feet south and 1,850 
feet west of northeast corner sec. 9, T. 108 N., R. 28 W. 

Ар--0 to 8 inches, black (10YR 2/1) loam; weak 
very fine subangular blocky structure; 
friable; about 2 percent coarse frag- 
ments; neutral; abrupt smooth boundary. 

A12—8 to 11 inches, black (10YR 2/1) loam; 


moderate very fine subangular blocky 
structure; friable; about 2 percent coarse 
fragments; slightly acid; clear smooth 
boundary. 

A8—11 to 14 inches, very dark gray (10YR 3/1) 
loam; moderate very fine subangular 
blocky structure; friable; about 2 percent 
coarse fragments; slightly acid; clear 
smooth boundary. 

B21—14 to 19 inches, dark brown (10YR 3/3) 
loam, very dark grayish brown (10YR 
3/2) coatings on faces of peds; weak and 
moderate very fine subangular blocky 
Structure; friable; about 2 percent coarse 
fragments; slightly acid; clear smooth 
boundary. 

B22—19 to 25 inches, brown (10YR 4/3) loam, 
dark brown (10YR 3/3) coatings on 
faces of peds; weak very fine and fine 
Subangular blocky structure; friable; 
about 2 percent coarse fragments; me- 
dium acid; clear smooth boundary. 

B23—25 to 34 inches, brown (10YR 4/3) loam; 
weak very fine subangular blocky struc- 
ture; friable; about 2 percent coarse 
fragments; slightly acid; clear smooth 
boundary. 

C1—34 to 40 inches, yellowish brown (10YR 5/4) 
loam; weak very fine and fine subangular 
blocky structure; friable; about 2 percent 
coarse fragments; slightly effervescent; 
mildly alkaline; clear smooth boundary. 

C2— 40 to 60 inches, yellowish brown (10YR 5/4) 
loam; weak fine subangular blocky struc- 
ture; about 2 percent coarse fragments; 
few segregated lime masses; strongly ef- 
fervescent; mildly alkaline. 

Solum thickness and depth to lime carbonates range 
from 18 to 44 inches. Content of coarse fragments in 
the solum and C horizon ranges from 2 to 8 percent. 
The A horizon is typically 12 to 18 inches, but in some 
eroded areas it is less than 10 inches. It is typically 
black, but the range includes very dark gray, very 
dark grayish brown, and very dark brown. Texture is 
typically loam, but the range includes clay loam. Re- 
action is medium acid to neutral. The B horizon typi- 
cally is dark brown, dark yellowish brown, and yellowish 
brown and ranges from about 10 to 30 inches in thick- 
ness. It is loam or light clay loam. Reaction is neutral 
to medium acid. The C horizon is light olive brown or 
yellowish brown. Mottles are present in this horizon in 
some pedons. 

Clarion soils are associated on the landscape with 
Nicollet, Storden, and Webster soils. They occupy 
steeper slopes than the moderately well drained Nicol- 
let soil. Clarion soils are better drained than Webster 
soils, which occupy upper drainageways and broad 
flats. In contrast with Storden soils, Clarion soils have 
a nonlimy solum, a well developed subsoil, and a thicker, 
dark colored surface layer. 

102B—Clarion loam, 2 to 6 percent slopes. This 
gently undulating soil occupies 5- to 30-acre knolls, hill- 
tops, and rises. Slopes are convex and сопсауе and 45 
bs 150 feet long. This soil has the profile described for 

e series. 
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Included with this soil in mapping are areas that 
are moderately eroded апа have а few very short 6 
to 12 percent slopes. Also included are small areas of 
Nieollet soils on slightly concave slopes and areas of 
Webster and Glencoe soils, which are on concave slopes 
and are identified by spot symbols on the soil map. 

The erosion hazard is moderate in cultivated areas. 
Runoff is medium. The soil is used mainly for corn and 
soybeans. It is well suited to farming if erosion is con- 
trolled. It has fair to good potential for most recrea- 
tional and nonfarm uses. Capability unit IIe-2. 

102C— Clarion loam, 6 to 12 percent slopes. This 
rolling soil occupies 5- to 20-acre knolls and side slopes. 
Slopes are convex and concave and range from 45 to 
150 feet in length. This soil has a profile similar to the 
one described for the series, but it has a thinner sur- 
face layer and subsoil. 

Included with this soil in mapping are areas that 
are moderately eroded. Also included are a few areas 
where slopes are less than 6 percent and more than 12 
percent and small areas of Storden soils on the steeper 
convex slopes. Also included, and identified by spot 
symbols on the soil map, are small areas of gravelly 
soils and areas of Webster, Nicollet, and Glencoe soils 
on concave slopes. 

If this soil is cultivated, the hazard of erosion is 
severe. Runoff is medium to rapid. Erosion control is 
needed if cultivated crops are grown. 

This soil is used mainly for corn and soybeans. It 
has fair potential for most urban and recreational uses. 
Slope is the main limitation. Capability unit Ше-1. 

102D—Clarion loam, 12 to 18 percent slopes. This 
hilly soil occupies 5- to 20-acre knolls and side slopes. 
Slopes are 75 to 150 feet long. This soil has a profile 
similar to the one described for the series, but it has 
thinner layers. 

Ineluded with this soil in mapping are small mod- 
erately eroded or severely eroded areas, a few areas 
where slopes are less than 12 percent and more than 
18 percent, and small areas of Storden soils on the 
Steeper convex slopes. Also included, and identified by 
spot symbols on the soil map, are small areas of gravelly 
soils and areas of Nicollet, Webster, and Glencoe soils 
on coneave slopes. Long, narrow areas of Terril soils 
commonly occur in concave positions at the base of 
Steeper slopes. 

If this soil is cultivated, the hazard of erosion is very 
severe, Runoff is rapid. Organie-matter content 15 me- 
dium. Conservation praetices to reduce the erosion 
hazard are needed if cultivated erops are grown. 

This soil is used mainly for corn, soybeans, and hay 
and pasture. Most urban and recreational uses are 
limited because of slope. Capability unit ГУе-1. 

920B—Clarion-Estherville complex, 2 to 6 percent 
slopes. This gently undulating map unit is one of 
Clarion, Estherville, and several other well drained 
soils on end moraines. These soils are so intermixed on 
the landscape that mapping them separately is not 
practical. The unit varies, but it is commonly about 55 
percent Clarion soil, 20 percent Estherville soil, and 
25 percent other soils, mostly Storden, Wadena, and 
Dickinson soils. 

This unit occupies 2- to 25-acre knolls and side slopes 
adjacent to Clarion, Nicollet, Terril, and Webster soils. 


ов are convex and concave and are 80 to 150 feet 
ong. 

Included with this unit in mapping are a few areas 
Where slopes are very short and more than 12 percent 
and areas of Grays and Nicollet soils. Also included, 
on concave slopes, are a few wet areas of Webster and 
Glencoe soils which are identified by spot symbols on 
the soil map. In some areas this unit is underlain by 
silty material at a depth of 40 to 60 inches. 

The hazard of erosion is moderate to severe in culti- 
vated areas. Organic-matter content is high in most 
of the soils, but it is low in the Storden soil. The main 
concerns of management are erosion control, conserva- 
tion of moisture, and maintenance of fertility. 

This unit is used mainly for row crops. Irregular 
topography limits the application of some of the com- 
mon erosion control practices. The sandy soils are 
droughty in years of average or below average rainfall. 
This soil has good potential for most urban and rec- 
reational uses. Clarion loam in capability unit IIe-2, 
Estherville sandy loam in capability unit 111-1۰. 

920C—Clarion-Estherville complex, 6 to 12 percent 
slopes. This rolling map unit is one of Clarion, Esther- 
ville, and several other well drained soils on end mo- 
raines. These soils are so intermixed on the landscape 
that mapping them separately is not practical. Compo- 
sition of the unit varies, but it is commonly 50 percent 
Clarion soil, 25 percent Estherville soil, and 25 percent 
шин soils, mostly Storden, Wadena, and Dickinson 
Soils. 

This unit occupies 2- to 25-acre knolls and side slopes 
adjacent to mapping units of Clarion, Nicollet, Terril, 
and Webster soils. Slopes are convex and concave and 
are 80 to 150 feet long. 

Included with this unit in mapping are a few areas 
where slopes are very short and more than 12 percent 
and areas of Grays and Nicollet soils. Also included, 
on coneave slopes, are a few wet areas of Webster and 
Glencoe soils, which are identified by spot symbols on 
the soil map. In some areas this unit is underlain by 
silty material at a depth of 40 to 60 inches. 

The hazard of erosion is moderate to severe in cul- 
tivated areas. Organic-matter content is high in most 
of the soils, but it is low in the Storden soil. The main 
concerns of management are erosion control, conserva- 
tion of moisture, and maintenance of fertility. 

This unit is used mainly for row crops. Irregular 
topography limits the applieation of some of the com- 
mon erosion control practices. The sandy soils are 
droughty in years of average or below average rain- 
fall This soil has fair potential for most urban and 
recreational uses. Slope is the main limitation. Clarion 
loam in capability unit Ше-1, Estherville sandy loam 
in capability unit VIs-1. 

920D—Clarion-Estherville complex, 12 to 20 percent 
slopes. This hilly map unit is one of Clarion, Esther- 
ville, and several other well drained soils on an end 
moraine. The soils are intermixed in such a pattern on 
the landscape that mapping them separately is not 
practical. The unit commonly is about 45 percent 
Clarion soil, 25 percent Estherville soil, and 30 percent 
other soils, mostly Storden, Dickinson, and Wadena 
solls. 

This unit occupies 2- to 30-acre knolls and side slopes. 
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Slopes are 70 to 160 feet long and are convex and 
concave. 

Included with this unit in mapping are some areas 
where slopes are short and less than 12 percent or more 
than 20 percent and areas of Grays and Nicollet soils. 
Also included, on concave slopes, are a few areas of 
Webster and Glencoe soils which are identified by spot 
symbols on the soil map. Some areas are underlain by 
silty material at a depth of 40 to 60 inches. Areas of 
Terril soils at the base of some slopes are also included. 

This unit has a very severe hazard of erosion if cul- 
tivated. Organic-matter content is high in most soils, 
but it is low in the Storden soil. The main concerns of 
management are erosion control, conservation of 
moisture, and maintenance of fertility. 

This unit is used mainly for row crops, but some 
areas are in pasture and brush. Erosion control ргас- 
tices are generally needed if cultivated crops are grown, 
but they are limited by the irregular topography. The 
sandy soils are droughty during years of average or 
below average rainfall. Most urban and recreational 
uses are limited by slope. Clarion loam in capability 
ш ТУе-1, Estherville sandy loam in capability unit 

5-1. 

921C—Clarion-Storden loams, 6 to 12 percent slopes. 
This rolling map unit is one of Clarion and Storden 
loams. These soils are intermixed in such an intricate 
pattern that mapping them separately is not practical. 
'The unit is 60 percent Clairon soil, 35 percent Storden 
soil, and 5 percent other soils. 

This unit occupies 2- to 40-acre knolls, rises, and 
side slopes adjacent to Clarion, Nicollet, and Web- 
ster soils. Slopes are convex and concave. The Storden 
soil is on more convex slopes. The Clarion soil is on 
less convex slopes. Slopes are 60 to 150 feet long. 

The profiles of the soils in this unit are similar to 
those described for the respective series, but some areas 
of Clarion soil are thinner and have a very dark brown 
surface layer. 

Included with the unit in mapping are a few areas 
where slopes are less than 6 percent or more than 12 
percent and some moderately eroded areas of Clarion 
soils. Also included, and identified on the soil map by 
Spot symbols, are small areas of Estherville soils and 
a few wet areas of Webster and Glencoe soils on con- 
cave slopes. In places Clarion and Storden soils are 
underlain by silty material at a depth of 40 to 60 inches. 
Areas of Terril soils at the base of some slopes are also 
included. 

The hazard of erosion is severe in cultivated areas. 
On sharp, convex knobs on the landscape the Storden 
soil has a root zone that is affected by the high content 
of lime. It is also somewhat droughty because of rapid 
runoff. 

This unit is used mainly for row crops. Runoff is 
medium to rapid. Erosion control practices are needed 
if cultivated crops are grown. In areas of Storden soil 
the commonly grown crops require special fertility 
treatments because of the high concentration of lime 
carbonates. This unit has fair potential for most urban 
and recreational uses. Slope is the main limitation. 
Capability unit IIIe-1. 

921D—Clarion-Storden loams, 12 to 18 percent 
slopes. This hilly map unit is one of Clarion and Stor- 


den loams. These soils are intermixed in such an in- 
tricate pattern on the landscape that mapping them 
separately is not practical. This unit is about 55 percent 
Clarion soil, 40 percent Storden soil, and 5 percent 
other soils. Slopes are convex and concave. 

This unit occupies 3- to 80-асге knolls and side slopes 
adjacent to other Clarion, Nicollet, and Webster soils. 
The Storden soil is on convex knolls above areas of 
Clarion soils, which are generally on less convex side 
Slopes. Slopes are 75 to 150 feet long. The Storden soil 
has the profile described for the series. The Clarion 
Soil differs from the one described for the series in 
having a thinner profile and a very dark brown sur- 
face layer. 

Ineluded with this unit in mapping are a few areas 
where slopes are less than 12 percent or more than 18 
percent and an eroded area of Clarion soil. Also in- 
cluded, and identified by spot symbols on the soil map, 
are areas of Estherville soils and areas of Webster 
and Glencoe soils on concave slopes. In places this unit 
is underlain by silty material at a depth of 40 to 60 
inches. Areas of Terril soils at the base of some slopes 
are also included. 

The hazard of erosion is very severe in cultivated 
areas. The Storden soil's root zone is affected by the 
high content of lime. On sharp, eonvex knobs on the 
landscape the Storden soil is also somewhat droughty 
because of rapid runoff. 

This unit is used for row crops, hay, and pasture. 
Runoff is rapid. Erosion control practices are needed 
if cultivated crops are grown. In areas of Storden soil 
the commonly grown crops require special fertility 
treatments because of the high concentration of lime 
carbonates. This unit is limited for most urban uses 
because of steep slopes. Capability unit ГУе-1. 


Collinwood Series 


The Collinwood series consists of nearly level to 
moderately steep, moderately well drained and well 
drained soils. These soils formed in moderately fine tex- 
tured and fine textured glacial lacustrine sediments 4 
to 20 feet thick. They occupy plane to convex slopes. 
Native vegetation was tall grass prairie. 

In a representative profile the surface layer is black 
and very dark grayish brown friable silty clay loam 
about 17 inches thick. The subsoil, about 28 inches 
thick, is dark grayish brown silty clay in the upper 7 
inches and mottled dark brown, dark grayish brown, 
and grayish brown silty clay in the lower 21 inches. 
The underlying material is limy, mottled light olive 
brown silt loam. 

Permeability is moderately slow. A seasonal high 
water table ranges from a depth of 2 to 5 feet. Avail- 
able water capacity, organic-matter content, and nat- 
ural fertility are high. 

Most areas of Collinwood soils are used for corn and 
E ean They are suited to most crops if well man- 
aged. 

Representative profile of Collinwood silty clay loam, 
1 to 3 percent slopes in cultivated area 990 feet north 
and 225 feet east of southwest corner sec. 27, T. 106 
N., R. 29 W. 

Ар--0 to 9 inches, black (10YR 2/1) silty clay 
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loam; weak very fine subangular blocky 
Structure; friable; slightly acid; abrupt 
smooth boundary. 

A12—9 to 18 inches, black (10YR 2/1) silty clay 
loam; weak and moderate very fine sub- 
angular blocky structure ; friable; slightly 
acid; clear smooth boundary. 

A3—13 to 17 inches, very dark grayish brown 
(10YR 3/2) silty clay loam, very dark 
gray (10YR 3/1) coatings on faces of 
peds; weak and moderate very fine sub- 
angular blocky structure; friable; slightly 
acid; clear smooth boundary. 

B21—17 to 24 inches, dark grayish brown (10YR 
4/2) light silty clay, very dark gray 
(10YR 3/1) and very dark grayish 
brown (10YR 3/2) coatings on faces of 
peds; moderate very fine subangular 
blocky structure; firm; slightly acid; 
clear smooth boundary. 

B22—24 to 82 inches, dark brown (10ҮБ 4/3) 
silty clay, dark grayish brown (10YR 
4/2) coatings on faces of peds; common 
fine faint olive brown (2.5Y 4/4) and 
light olive brown (2.5Y 5/4) mottles; 
moderate and strong fine and very fine 
subangular blocky structure; firm; neu- 
tral; clear smooth boundary. 

В23—32 to 45 inches, dark grayish brown (2.5Y 
4/2) and grayish brown (2.5Y 5/2) 
silty clay; many fine distinct light olive 
brown (2.5Y 5/4 and 5/6) mottles; weak 
and moderate fine subangular and angu- 
lar blocky structure; firm; neutral; clear 
irregular boundary. 

C—45 to 60 inches, light olive brown (2.5Y 5/4) 
silt loam; many fine faint grayish brown 
(2.5У 5/2) mottles; weak thin to thick 
platy structure; friable; slightly effer- 
vescent; moderately alkaline. 

Solum thickness and depth to free lime range from 
24 to 40 inches. Clay content in the solum is typically 
45 to 55 percent but ranges from 35 to 60 percent. 
The solum is neutral to medium acid. Е 

The A horizon ranges from 14 to 24 inches in thick- 
ness. It is friable to firm and is black to very dark 
gray. Texture is typically silty clay loam, but the range 
includes silty clay. 

'The B horizon is firm to very firm and is very dark 
grayish brown to dark brown. Mottles are common in 
the lower part. Texture is typically silty clay, but the 
range includes silty clay or clay. : 

The C horizon is light brownish gray, grayish brown, 
or light olive brown silty clay, silty clay loam, or silt 
loam. 

Тве Collinwood soils that have slopes of 2 to 6 
percent, 6 to 12 percent, and 12 to 18 percent have 
higher chroma in the B horizon. They are well drained 
and have a seasonal high water table below a depth 
of 6 feet. They are therefore outside the range of the 
series. This difference, however, does not alter the use 
or management of the soils. . 

Collinwood soils are associated with Waldorf, Lura, 
and Guckeen soils. They are better drained than Wal- 
dorf soils. They have a thinner А horizon and are bet- 


ter drained than Lura soils. They are underlain by 
lacustrine sediments, whereas Guckeen soils are under- 
lain by glacial till. 

96—Collinwood silty clay loam, 1 to 3 percent slopes. 
This moderately well drained soil occupies 2- to 14- 
acre low, convex slopes and knolls. Slopes are 60 to 
200 feet long. They are convex in the upper part and 
concave in the lower part. This soil has the profile 
described for the series. 

Included with the soil in mapping are areas of Lura 
or Barbert soils in shallow drainageways and small 
depressions that are identified on the soil map by spot 
symbols. Also included are small, level areas of Waldorf 
and Beauford soils. А few areas where slopes are more 
than 8 percent are also included. 

Erosion is seldom a hazard. The high content of fine 
silt and clay narrows the range of moisture content 
at which the soil can be tilled. Seasonal wetness can be 
a problem. Drainage is needed for maximum yields. 

Most areas of this soil are used for corn and soy- 
beans. А seasonal high water table, high clay content, 
and shrink-swell potential are the major limitations for 
دید‎ and recreational development. Capability unit 

8-2. 

96B—Collinwood silty clay loam, 2 to 6 percent 
slopes. This gently sloping, well drained soil occupies 
5- to 20-acre knolls and hillsides. Slopes are 70 to 150 
feet long. This soil has a profile similar to the one 
described for the series, but it has a brighter colored 
subsoil. 

Included with this soil in mapping are areas where 
slopes are less than 2 percent or more than 6 percent 
and small areas where slopes are 6 to 12 percent. Also 
included are Waldorf soils in concave areas and in 
down slope drainageways. Small areas that have a 
thicker surface layer at the base of the slope and small 
eroded areas are also included. 

Erosion is a hazard if this soil is used for row crops. 
Runoff is medium; it is concentrated in drainageways 
and not over the entire face of slopes. The hazard of 
erosion is greatest on the upper part of slopes, in ad- 
jacent areas of ravines, and on complex slopes. 

Most areas of this soil are used for corn and soy- 
beans. Urban and recreational uses are limited mainly 
by the high clay content and shrink-swell potential. 
Capability unit IIe-3. 

96C—Collinwood silty clay loam, 6 to 12 percent 
slopes. This sloping, well drained soil occupies 5- to 
20-acre knolls and side slopes. Slopes are 70 to 200 
feet long. This soil has a profile similar to the one de- 
Scribed for the series, but it has a brighter colored sub- 
soil and thinner layers. 

Included with this soil in mapping are areas where 
slopes are less than 6 percent or more than 12 percent. 
Also included are areas of Waldorf soils on concave 
Slopes and down slope drainageways; these areas are 
too small to be mapped separately. Small areas of soils 
that have а thicker surface layer are at the base of 
the slope. 

Runoff is medium; it is concentrated in drainage- 
ways and not over the entire face of slopes. Conserva- 
tion practices are needed to reduce the hazard of ero- 
sion if the soil is used for row crops. The hazard of 
erosion is greatest on the upper part of slopes in nearby 
adjacent areas of drainageways, and on convex knolls. 
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Most areas of this soil are used for corn and soy- 
beans. Urban and recreational uses are limited by the 
Slope, high clay content, and shrink-swell potential. 
Capability unit 1116-1. 

96D—Collinwood silty clay loam, 12 to 18 percent 
slopes. This moderately steep, well drained soil occupies 
5- to 20-acre knolls and side slopes. Slopes are convex 
and сопсауе and are about 75 to 250 feet long. This 
Soil has a profile similar to the one described for the 
series, but it has a brighter colored subsoil and thinner 
layers. 

Included with this soil in mapping are areas where 
slopes are less than 12 percent or more than 18 percent 
and some moderately eroded areas. Also included are 
areas of Truman and Bold soils on steeper, convex 
Slopes; these areas are too small to be mapped sep- 
arately. Small areas of soils that have a thicker surface 
layer are at the base of the slope. 

Runoff is rapid. It is concentrated in drainageways 
and not over the entire face of slopes. The hazard of 
erosion is greatest on the upper part of slopes, in near- 
by adjacent areas of drainageways, and on convex 
knolls. Conservation practices are needed to reduce 
the hazard of erosion if this soil is used for row crops. 

Most areas of this soil are сторрей. Some are used 
for pasture. Slope is the main limitation for most ur- 
ban and recreational uses. Capability unit IVe-1. 


Comfrey Series 


The Comfrey series consists of deep, poorly drained, 
nearly level soils. These soils formed in recent medium 
textured and moderately fine textured alluvium on 
nearly level stream flood plains. Native vegetation was 
aquatic grasses, sedges, and willow trees. 

In а representative profile the surface layer is black 
friable clay loam and loam about 34 inches thick. The 
underlying material is mottled dark grayish brown, 
very dark gray, and olive friable loam. 

Permeability is moderate. Available water capacity, 
natural fertility, and organie-matter content are high. 
Runoff is slow. The depth to the seasonal high water 
table ranges from 1 to 3 feet, or near tile depth. The 
5018 are subject to flooding. 

Comfrey soils are suited to all erops commonly 
grown in the county if they are protected from flooding 
and are adequately drained. Areas that are frequently 
flooded are used mainly for pasture and wild hay. 

Representative profile of Comfrey clay loam in culti- 
vated field 1,980 feet east and 1,050 feet south of north- 
west corner sec. 14, T. 105 N., R. 27 W. 

Ар--0 to 9 inches, black (10YR 2/1) light clay 
loam, dark gray (10YR 4/1) dry; weak 
very fine subangular blocky structure; 
friable; few clean sand grains; neutral; 
abrupt smooth boundary. 

А12--9 to 16 inches, black (10YR 2/1) light clay 
loam, very dark gray (10YR 3/1) dry; 
moderate fine and medium subangular 
blocky structure; friablé; few clean sand 
grains; neutral; clear smooth boundary. 

A13—16 to 26 inches, black (10YR 2/1) loam, 
very dark gray (10YR 3/1) crushed; 
moderate medium and coarse subangular 
blocky structure breaking to moderate 


fine subangular blocky ; friable; few clean 
sand grains; neutral; clear smooth bound- 


dary. 

A14— 26 to 34 inches, black (10YR 2/1) with com- 
mon inclusions of very dark grayish 
brown (2.5Y 8/2) loam; moderate me- 
dium and coarse subangular blocky struc- 
ture breaking to moderate fine subangular 
blocky ; friable; neutral; gradual smooth 
boundary. 

C1g—34 to 39 inches, dark grayish brown (2.5Y 
4/2) with common inclusions of very 
dark gray (5Y 3/1) loam; few fine dis- 
tinct light olive brown (2.5Y 5/6) mot- 
tles; weak very fine and fine subangular 
blocky structure; friable; neutral; clear 
smooth boundary. 

C2g—39 to 60 inches, olive (БУ 5/3) loam; com- 
mon medium distinct dark yellowish 
brown (10YR 4/4) mottles; weak very 
fine and fine subangular blocky structure; 
friable; slightly effervescent; mildly al- 
kaline. 

The solum is neutral to mildly alkaline throughout. 
The A horizon is typically clay loam but ranges to silty 
clay loam or loam. It is black, very dark gray, or dark 
gray and ranges from 24 to 36 inches in thickness. 
The C horizon typically is loam, but the range includes 
clay loam, silty clay loam, or silt loam that is high in 
content of sand. Depth to light olive brown mottles 
and lime carbonates commonly is 39 inches but ranges 
from 18 to 46 inches. Sandy layers are common in the 
underlying material, 

Comfrey soils are commonly associated with Calco, 
Oshawa, Chaska, and Dorchester soils because they 
formed on the same landscape of stream bottom land 
that is subject to flooding. Comfrey soils are better 
drained than Oshawa soils and they lack lime in the 
solum. They are in positions similar to those of Chaska 
Soils, but they differ in having a clay loam surface 
layer and little or no stratification in the profile, and 
they lack lime in the solum. Comfrey soils are wetter 
than the Dorchester soil. They are nonlimy and have 
less silt and more sand than the Calco soil. 

18—-Comfrey clay loam. This nearly level soil is 
mainly on flood plains. Some areas are in abandoned 
stream channels on the higher river terraces and are 
subject to flooding by runoff from nearby uplands. Most 
areas flood early in spring and after heavy rains. Gen- 
erally this soil occurs in long, narrow, meandering 
strips which once were stream channels. This soil has 
the profile described for the series. Slopes are 0 to 
2 percent. 

Included with the soil in mapping are small areas 
of Calco and Chaska soils. Alkaline spots and веер or 
marshy areas are common and are identified by spot 
symbols on the soil map. Also included is a large area 
of Comfrey soil which is not subject to flooding. This 
area is on a high river terrace near St. Clair in see- 
tions 6, 7, and 8. 

If protected from flooding and adequately drained, 
this soil is suited to all row crops commonly grown in 
the county. It has poor potential for recreational and 
urban developments because of flooding and wetness. 
Capability unit IIw—6. 
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353—Comfrey clay loam, frequently flooded. This 
nearly level soil is on flood plains which are subject 
to frequent flooding. The water table is constantly at 
a depth of less than 2 feet, and the surface is generally 
“boggy.” Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas 
of Chaska, Caron, Oshawa, and Calco soils. Marsh is 
common in this area and is identified by spot symbols 
on the soil map. 

Most areas of this soil are idle or used as native 
pasture or wild hay. This soil has very poor potential 
for urban and recreational uses because of the flood 
hazard. Capability unit VIw-1. 


Copaston Series 


The Copaston series consists of nearly level to gently 
undulating, well drained soils that formed in 8 to 20 
inches of medium textured sediments over limestone 
bedrock. These soils occupy broad flats having closed, 
braided stream patterns on the bedrock terraces and 
escarpments. Native vegetation was mixed tall grass 
prairie and deciduous trees. 

In a representative profile the surface layer is black 
and very dark grayish brown friable loam about 10 
inches thick. The subsoil is dark brown friable sandy 
loam about 9 inches thick. A thin layer of gravelly 
sandy loam commonly lies above the bedrock. The 
underlying material is fractured limestone bedrock. 

Permeability is moderate. Available water capacity 
is low to very low. Organie-matter content is moderate, 
and natural fertility is medium. 

Some areas of Copaston soils are cropland, some 
areas remain woodland or permanent pasture, and a 
few are used for urban development. All uses are lim- 
ited by bedrock at shallow depths. 

Representative profile of Copaston loam, 1 to 4 per- 
cent slopes, in cultivated area about 2,600 feet north 
and 100 feet east of southwest corner sec. 2, T. 108 N., 
R. 28 W. 

Al 一 0 to 8 inches, black (10YR 2/1) loam; weak 
very fine and fine subangular blocky 
structure; friable; about 2 percent coarse 
fragments; neutral; clear smooth bound- 


ary. 
A3—8 to 10 inches, very dark grayish brown 
(10YR 3/2) loam; weak very fime and 
fine subangular blocky structure; friable; 
about 2 percent coarse fragments; me- 
dium acid; clear wavy boundary. 
В2--10 to 17 inches, dark brown (10YR 3/3) 
sandy loam, very dark grayish brown 
(10YR 3/2) coatings on peds; weak fine 
subangular blocky structure; friable; 
about 10 percent coarse fragments; 
slightly acid; abrupt wavy boundary. 
B3—17 to 19 inches, dark brown (10YR 3/3) 
gravelly sandy loam; weak medium sub- 
angular blocky structure; friable; about 
25 percent coarse fragments ; neutral; cal- 
careous in spots; abrupt smooth bound- 


ary. 
R—19 inches plus, fractured limestone bedrock. 
Depth to the R horizon ranges from 8 to 20 inches. 
Thickness of the Ap and Al horizons ranges from 7 


to 14 inches. Reaction is neutral or slightly acid to 
medium acid. The АЗ horizon is very dark grayish 
brown or dark brown and is 0 to 6 inches thick. Reac- 
tion is slightly acid or medium acid. Thickness of the 
B2 horizon is 3 to 15 inches. A few thin clay films are 
on faces of peds in the B2 horizon in places. Reaction 
is slightly acid or medium acid. А B3 horizon, as much 
as 10 inches thick, is in some profiles. The R horizon is 
level bedded limestone that has been irregularly eroded 
by glacial melt waters. This irregularity causes wide 
variations in solum thickness within short lateral dis- 
tances. 

Copaston soils are mapped in association with Tilfer 
and Joliet soils. They contain more sand in the solum 
and are better drained than Joliet soils. They are better 
drained and shallower over bedrock than Tilfer soils. 
Copaston soils are similar to Wadena soils but are 
underlain at shallow depths by limestone bedrock rather 
than by sand and gravel. 

100—Соравіоп loam, 1 to 4 percent slopes. This 
nearly level to gently undulating soil occupies areas on 
rock terraces along the Minnesota River near Judson 
and Mankato. It has the profile described for the series. 
Relief consists of irregular convex and concave slopes 
of an undeveloped braided stream pattern. 

Included with this soil in mapping are a few areas 
where limestone bedrock outcrops. These areas are 
identified by spot symbols on the soil map. Moderately 
well drained soils in swales that are similar to Copaston 
soils are also included. Also, some areas of Joliet soil 
in small swales and depressions are included. In places 
variable-sized boulders and stones are on the surface. 
In a few places the surface layer is light sandy loam 
or loamy sand. 

This is a moderately droughty soil. Runoff is medium. 
There is a slight hazard of soil blowing. 

Some areas of this soil are in crops, but the thin 
soil layer and the rock outerops interfere with tillage. 
Other areas are in pasture or woods, This soil is poorly 
suited to urban use because of the difficulty in excavat- 
ing areas that are shallow to rock. It is well suited to 
recreational use. Capability unit IIIs-2. 

440—Copaston loam, very shallow, 1 to 4 percent 
slopes. This nearly level to gently undulating soil is in 
broad areas of bedrock-controlled terraces along the 
Minnesota River. The profile differs from the one de- 
Scribed for the series because it is 8 to 12 inches deep 
over fractured limestone bedrock. The underlying 
bedrock is nearly level to gently undulating. Occasional 
boulders of granite are present. 

Included with this soil in mapping are small areas 
of the very poorly drained Joliet soil in swales or draws. 
Also included are small areas of the deeper Copaston 
Soil, which is in areas where the surface of the under- 
lying bedrock is concave, and limestone outerops which 
occupy ав much as 10 percent of the soil in places. 
Limestone outcrops mainly occur where the undulat- 
ing bedrock has a low, convex slope. 

This is à very droughty soil. Runoff is medium into 
the closed swales. The fractured limestone drains most 
of the swales quickly. 

Some areas of this soil are in crops, but the thin 
surface layer and rock outcrops interfere with tillage. 
Other areas are in pasture and woods. This soil is 
poorly suited to urban use because of the difficulty in 
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Figure 5.—Typical example of Copaston-Rock ошсгор complex. 


excavating areas that are shallow to rock. It is mod- 
erately suited to recreational use. Capability unit IVs-2. 
923—Copaston-Rock outerop complex, 1 to 4 per- 
cent slopes. This nearly level to gently undulating map 
unit is in broad areas of bedrock-controlled terraces 
along the Minnesota River. The underlying bedrock is 
nearly level to gently undulating. The unit is about 55 
percent Copaston loam, 85 percent Rock outcrop, and 
10 percent other soils. The Copaston soil is in areas 
where the underlying bedrock is concave. Rock outcrop 
is in areas where the underlying bedrock is convex. 
Granite boulders 2 to 4 feet in diameter are common. 

Included with this unit in mapping are areas of soils 
that are thicker than 20 inches. Also included are 
chimney-shaped outcrops of bedrock formed by erosion 
of overlying layers of limestone and sandstone bedrock 
(fig. 5). These chimney-shaped outerops are in sections 
19 and 30 of Lime Township, locally called “УаПеу of 
the Gods." 

This unit is very droughty and is not suited to crops. 
Boulders and bedrock outcrops limit the normal tillage 
to very light machinery or hand tools. Runoff is me- 
dium into the closed swales and depressions. The frac- 
tured limestone drains most of the swales very quickly. 

This unit is used mainly for pasture. It has special 
esthetic value for parks and recreation. И is poorly 
suited to urban and recreational uses because of the 


difficulty in excavating areas that are shallow to rock. 
Copaston loam in capability unit IIIs-2. 

853- Copaston-Urban land bouldery complex, 1 to 4 
percent slopes. This nearly level to gently undulating 
map unit is in broad areas of bedrock-controlled ter- 
races along the Minnesota River. The dominant relief 
is a closed, braided, stream pattern with swales and 
depressions. Boulders as much as 4 feet in diameter 
occur in Ше Copaston soil and on the surface layer. 
The Urban land is where the soil material and rock 
have been exeavated for foundations, basements, or 
roads and back-filled with other soil material. 

Included with this unit in mapping are soils that are 
deeper than 20 inches to fractured limestone bedrock. 
Also included are small areas of the poorly drained 
Joliet soil in wet swales and depressions. 

This unit is droughty. Runoff is medium into the 
closed swales and depressions. Limestone bedrock, 
which is fractured horizontally and vertically, drains 
most of them quickly. 

This unit is used for urban and industrial develop- 
ment. It is limited, however, because of the difficulty in 
excavating and installing community services such as 
water and sewers in areas that are shallow to bedrock. 
Runoff is high from roofs, roads, and other paved sur- 
faces covering much of this unit. Not assigned to а 
capability group. 
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852—Copaston-Urban land complex, 1 to 4 percent 
slopes. This map unit is on the bedrock-controlled ter- 
races along the Minnesota River. The dominant relief 
is a closed, braided, stream pattern with the very poorly 
drained Joliet soil in some swales and the deeper 
Copaston soils in others. The profile of the Copaston 
soil differs from the one described for the series be- 
cause it is only 8 to 12 inches deep to fractured lime- 
stone bedrock. The Urban land is where the soil ma- 
terial and rock have been excavated for foundations, 
basements, or roads and back-filled with other soil 
material. 

This unit is droughty. Runoff is medium into the 
closed swales. Limestone rock, which is fractured hori- 
zontaly and vertically, drains most of the swales 
quickly. 

This unit is used for urban and industrial develop- 
ment. It is very severely limited because of the difficulty 
in excavating the rock for installing community ser- 
vices such as water and sewers in areas that are shal- 
low to bedrock. 

Runoff is high from roofs, roads, and other paved 
Surfaces covering much of this unit. Not assigned to 
a capability group. 


Cordova Series 


The Cordova series consists of nearly level, poorly 
drained soils that formed in medium textured glacial 
till. These soils occupy flats and drainageways on up- 
lands. Native vegetation was a mixed wet site com- 
munity of tall grass prairie and deciduous trees. 

In a representative profile the surface layer is black 
clay loam about 13 inches thick. The subsoil is firm 
clay loam about 19 inches thick. The upper part of the 
subsoil is very dark gray and the middle and lower 
parts are mottled olive gray. The underlying material 
i limy, mottled olive gray and olive brown friable 
oam. 

Permeability is moderately slow. The seasonal high 
water table is at a depth of 1 to 3 feet, or near tile 
depth. Available water capacity, organic-matter con- 
tent, and natural fertility are high. 

Most areas of Cordova soils are cropland. In their 
natural state, the soils are only moderately well suited 
to poorly suited to most crops. If adequately drained, 
they are well suited to most crops. 

Representative profile of Cordova clay loam in for- 
ested area, 100 feet west and 1,850 feet south of north- 
east corner sec. 9, T. 108 N., R. 26 W. 

А1--0 to 9 inches, black (N 2/0) clay loam; mod- 
erate very fine subangular blocky struc- 
ture; friable; common roots; neutral; 
clear smooth boundary. 

АЗ--9 to 18 inches, Маек (N 2/0) clay loam; 
moderate and strong very fine subangular 
and angular blocky structure; friable; 
common roots; neutral; clear smooth 
boundary. 

B21t—13 to 20 inches, very dark gray (10YR 3/1) 
clay loam; weak and moderate fine and 
medium prismatic structure parting to 
moderate and strong fine and very fine 
subangular and angular blocky; firm; 
many thin black (10YR 2/1) clay films 


on faces of peds; few thin patchy coat- 
ings of clean sand and silt particles on 
faces of peds; neutral; clear smooth 
boundary. 

B22tg—20 to 27 inches, olive gray (БУВ, 4/2) 
clay loam; few fine faint very dark gray- 
ish brown (2.5Y 3/2) mottles; weak and 
moderate fine and medium prismatic 
structure parting to moderate and strong 
subangular and angular blocky; firm; 
many thin and medium very dark gray 
(10YR 3/1) and black (10YR 2/1) clay 
films on faces of peds; about 5 percent 
coarse fragments; neutral; clear smooth 
boundary. 

ВЗір—27 to 32 inches, olive gray (БҮ 5/2) clay 
loam; common fine distinct light olive 
brown (2.5Y 5/4) mottles; weak fine and 
medium prismatic structure parting to 
weak fine and medium subangular blocky ; 
friable; few thin very dark gray (10YR 
3/1) clay films on faces of peds and few 
thick clay films in pores and root chan- 
nels; few soft lime masses; about 5 per- 
cent coarse fragments; neutral; clear 
smooth boundary. 

C1g—32 to 40 inches, olive gray (БҮ 4/2) loam; 
common fine distinct light olive brown 
(2.5У 5/6 and 5/4) and common fine 
distinct yellowish brown (10YR 5/6) 
mottles; weak coarse prismatic structure 
parting to weak fine subangular and an- 
gular blocky; friable; few black (10YR 
2/1) clay films in old root channels ; about 
5 percent coarse fragments; about 5 per- 
cent soft lime masses; slightly effer- 
vescent; moderately alkaline; clear 
smooth boundary. 

C2g—40 to 60 inches, olive brown (2.5Y 4/4) and 
light olive brown (2.5Y 5/4) loam; com- 
mon fine and medium distinct dark gray 
(5Y 4/1) mottles; weak fine angular and 
subangular blocky structure; friable; 
yellowish orange iron stains; common 
fine seams of gray (БУ 6/1) segregated 
lime; about 5 percent coarse fragments; 
about 5 percent soft lime masses: 
Strongly effervescent; moderately alka- 


line. 

Solum thickness and depth to carbonate range from 
24 to 48 inches. 

The A horizon is commonly 10 to 16 inches thick, 
but it ranges from 10 to 24 inches. Typically it is clay 
loam, but the range includes silty clay loam, and some 
profiles are silt loam or loam. Reaction ranges from 
neutral to slightly acid. Some profiles have a thin, 
discontinuous A2 horizon. 

The upper part of the B horizon is typically clay 
loam that is 30 to 40 percent clay, but the range in- 
cludes silty clay loam. The lower part is clay loam or 
loam that is 20 to 32 percent clay. Distinct or prominent 
mottles are few or common throughout the B horizon. 
Clay films are present throughout this horizon and 
range from thin to thick and patchy to continuous. 

The C horizon is heavy loam or light clay loam and 
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is 22 to 30 percent clay. Distinet mottles are common 
to many. Black fillings in old root channels are in 
places. This horizon is 2 to 10 percent coarse frag- 
ments of mixed lithology. Reaction is mildly alkaline 
to moderately alkaline. 

Cordova soils occupy topographic positions similar 
to those of Webster, Cannisteo, and Marna soils. Cor- 
dova, Canisteo, and Webster soils formed in similar 
material, but Cordova soils lack the limy profile char- 
acteristic of Canisteo soils, and they have more clay 
in the subsoil than Webster soils. Cordova soils are not 
so fine textured throughout as Marna soils. 

109—Cordova clay loam. This nearly level soil oc- 
cupies 3- to 60-acre broad flats on tops of circular hills 
that have smooth side slopes, or it is in upper drain- 
ageways within areas of Lester and Le Sueur soils. In 
à few places, this soil is associated with Kilkenny and 
Lerdal soils. This soil has the profile described for the 
Series. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas 
of Glencoe and Rolfe soils in depressions and drainage- 
ways which are identified by spot symbols on the soil 
map. Also included are small areas of Canisteo soils 
on the rims of depressions or low gradient drainage- 
ways and some soils that have a silt loam surface 
layer. 

This soil is wet. Runoff is slow. Drainage is needed 
for dependable cropland. Lime is needed to correct 
acidity and to help crops make the best use of fertil- 
izers applied to the soil. 

Most areas of this soil are cropland. This soil is 
poorly suited to most urban and recreational uses be- 
cause of the seasonal high water table. Capability unit 
I1Iw-1. 

854—Cordova-Urban land complex, 0 to 3 percent 
slopes. This nearly level map unit is on broad flats on 
tops of rounded, smooth sided hills or upper drainage- 
ways within areas of Lester and Le Sueur soils. The 
Urban land is where the Cordova soil has been ехса- 
vated for foundations, basements, or roads and used 
for leveling or to fill depressions. 

Included with this unit in mapping are small areas 
of Glencoe and Rolfe soils in depressions and drainage- 
ways. Some small areas of Canisteo soils are on the 
rims of drainageways and small areas of Le Sueur 
soils are on small, low convex knolls. 

The depth to the seasonal high water table ranges 
from 1 to 3 feet in undrained areas. Wetness severely 
limits this unit for most urban and recreational uses. 
Artificial drainage is needed to overcome wetness, es- 
pecially around the footings of basement walls. Runoff 
is high from roofs, roads, and other paved surfaces 
covering much of the unit. Not assigned to a capability 
group. 

978—Cordova-Rolfe complex. This nearly level map 
unit is one of Cordova clay loam and Rolfe silt loam 
in 5- to 40-acre, nearly level areas and gentle rises. 
These soils are intermixed in such an intricate pattern 
that mapping them separately is not practical. The 
unit is 60 percent Cordova soil, 35 percent Rolfe soil, 
and 5 percent other soils. The Rolfe soil is in depres- 
31013 and drainageways within areas of the Cordova 
Soil. Slopes are 0 to 2 percent and are convex, plane, 
and concave. 

Included with this unit in mapping within areas of 


Rolfe soil are small areas of Minnetonka, Cordova, and 
Glencoe soils and some areas of undrained soils that 
have a thin organie surface layer. Small areas of 
Webster and Le Sueur soils are within areas of Cor- 
dova soil. 

Permeability is moderately slow in the Cordova soil 
and slow in the Rolfe soil. Runoff is slow on the Cor- 
dova soil and ponded on the Rolfe soil. Water table 
control and maintenance of ИНН and high levels of 
fertility are the major management needs, 

Drained areas of this unit are used mostly as crop- 
land; undrained areas are used mostly for hay and 
permanent pasture. Drainage is needed for dependable 
production of present crops. French drains, surface tile 
inlets, or shallow surface ditches are needed to effec- 
tively drain the Rolfe soil in this unit. Lime to correct 
acidity is needed to help crops make best use of the 
fertilizer applied to the soil. The Rolfe part of the 
unit has à narrow range of optimum moisture for 
tillage. If worked when wet, it puddles easily, tilth is 
destroyed, aeration is reduced, and the soil becomes 
hard and cloddy when dry. 

This unit is poorly suited to most urban and recrea- 
tional uses because of the seasonal high water table. 
Cordova clay loam, capability unit IIw-1; Rolfe silt 
loam, capability unit IIIw-2. 


Darfur Series 


The Darfur series consists of nearly level, poorly 
drained soils on glacial lake plain deltas and outwash 
plains. These soils formed in loamy and sandy lacus- 
trine or outwash sediments that are dominated by 
fine and very fine sand and are commonly stratified. 
Native vegetation was a wet site community of the tall 
grass prairie. 

In a representative profile the surface layer is black, 
very dark gray, and very dark grayish brown loam 
about 19 inches thick. The subsoil is mottled dark 
grayish brown and grayish brown, very friable fine 
sandy loam about 12 inches thick. The underlying ma- 
terial is light olive gray and olive gray stratified loam 
and sand. 

Runoff is slow. The depth to the seasonal high water 
table is 1 to 3 feet, or near tile depth. Permeability is 
moderate in the upper part and moderately rapid in 
the underlying loam and sand. The available water 
capacity is moderate. Organic-matter content and nat- 
ural fertility are high. 

If Darfur soils are adequately drained and managed, 
they are suited to crops. Most areas are used for this 
purpose. 

Representative profile of Darfur loam 1,400 feet west 
and 500 feet south of northeast corner sec. 21, T. 107 
N., R. 28 W. 

Ар--0 to 9 inehes, black (10YR 2/1) loam; weak 
very fine subangular blocky structure; 
friable; neutral; abrupt smooth bound- 


ary. 

A12—9 to 14 inches, very dark gray (10YR 3/1) 
loam; weak very fine subangular blocky 
structure; friable; few channels of very 
dark grayish brown (10YR 3/2); neu- 
tral; clear irregular boundary. 

A3—14 to 19 inches, very dark grayish brown 


84 SOIL SURVEY 


(10YR 3/2) loam; weak very fine sub- 
angular blocky structure; friable; few 
very dark gray (10YR 3/1) strata and 
tongues; neutral; clear irregular bound- 


ary. 

B21g—19 to 22 inches, dark grayish brown (2.5Y 
4/2) fine sandy loam; many fine faint 
grayish brown (2.5Y 5/2) and few fine 
distinct dark brown (7.5YR 3/2) mot- 
tles; weak very fine subangular blocky 
Structure; very friable; few dark colored 
concretions, neutral; clear wavy bound- 
ary. 

B22g—22 to 27 inches, grayish brown (2.5Y 5/2) 
fine sandy loam; many fine faint dark 
grayish brown (2.5Y 4/2) and a few fine 
distinct dark brown (7.5YR 3/2) mot- 
Нез; weak very fine subangular blocky 
structure; very friable; few dark colored 
concretions, neutral; clear wavy bound- 
ary. 

B23g—27 to 31 inches, grayish brown (2.5Y 5/2) 
fine sandy loam; many fine faint dark 
grayish brown (2.5Y 4/2), many me- 
dium distinct pale brown (10YR 6/3), 
and light brownish gray (10YR 6/2) 
mottles; weak very fine subangular 
blocky structure; very friable; few dark 
colored concretions; neutral; clear wavy 
boundary. 

Cg—31 to 60 inches, light olive gray (БҮ 6/2) 
with some olive gray (5Y 5/2) stratified 
fine sand, loamy fine sand, and fine sandy 
loam ; common medium prominent brown 
(7.5YR 4/4) mottles, mostly in lower 
part; single grained; very friable and 
loose; few dark colored concretions; 
neutral. 

Thickness of the solum ranges from 20 to 40 inches. 
Depth to free carbonates ranges from 20 to 70 inches. 
The A horizon is 14 to 24 inches thick. It is typically 
loam, but the range includes fine sandy loam, very fine 
sandy loam, or sandy clay loam. The B horizon is 
typically fine sandy loam, but the range includes loam, 
sandy clay loam, and loamy fine sand. The C horizon 
is typically stratified loam and sand. In places, a JIC 
horizon of loamy glacial till is as shallow as 40 inches. 
Mottles are present in the B and C horizons. The pro- 
file is slightly acid to mildly alkaline throughout. These 
soils lack coarse fragments. 

Darfur soils are associated with Dassel, Fieldon, and 
Litchfield soils. They are less wet than Dassel soils but 
are wetter than Litchfield soils. In contrast with Fieldon 
soils, Darfur soils do not have free lime in the solum. 

281—Darfur loam. This nearly level soil occupies 
8- to 30-acre flats and few shallow drainageways on 
glacial lake plain deltas and in outwash areas. It has 
the profile described for the series. Slopes are 0 to 2 
percent. 

Included with this soil in mapping are a few, small 
depressional areas of Dassel soils and an area under- 
lain by gravel on a stream terrace along Perch Creek 
in sections 7 and 18 in Pleasant Mound Township. 
Also included are areas of Granby and Fieldon soils 
which are identified by spot symbols on the soil map; 


areas of soils that have in the underlying sandy ma- 
terial small pockets or thin strata of acid fine sand 
that is stained or cemented by iron oxides; and some 
slopes that are more than 2 percent. Some areas of 
finer textured soils and soils that have a surface layer 
more than 24 inches thick are also included. 

This is a naturally wet soil and tile drainage is needed 
for crops. During prolonged periods of dryness, this 
soil becomes droughty. The sandy substratum causes 
caving of ditch banks and filling of tile lines. Blinding 
the tile before backfilling tile trenches or using plastic 
tile reduces the movement of sand into the tile lines. 
Acid-resistant clay tile or plastic tile must be used 
where acid, iron oxide stained, or iron cemented sands 
are observed. Soil blowing is a hazard in areas left bare 
during winter and spring. 

Most of these areas are used for corn and soybeans. 
This soil is poorly suited to most urban and recreational 
uses because of wetness. Capability unit IIw—4. 

926—Darfur-Webster loams. This nearly level map 
unit is one of poorly drained soils on upland flats and 
drainageways. It occupies irregularly shaped 5- to 20- 
acre tracts. It is about 70 percent Darfur loam, 25 
percent Webster silty clay loam, and 5 percent other 
Soils. The profile of Darfur soils differs from the one 
described for the series in having loamy material be- 
tween depths of 40 and 72 inches, and that of the Web- 
Ster soils differs from the one described for the series 
in having a higher sand content in the surface layer. 
Slopes are 0 to 2 percent. 

Included with this unit in mapping are small areas 
that have sandy material more than 72 inches thick or 
less than 40 inches thick. Also included are small areas 
of moderately well drained Litchfield and Nicollet soils 
on the low convex slopes, and areas of poorly drained 
Canisteo soils and very poorly drained depressional 
Dassel and Glencoe soils. 

All the crops commonly grown in the county are 
grown on the soils of this unit. Wetness is a limitation, 
and drainage is needed to provide а deep root zone for 
most erops. Soil blowing is a hazard on bare fields in 
winter and spring. Management is needed to maintain 
organic-matter content and fertility. This unit is poorly 
Suited to most urban and recreational uses because of 
wetness. Darfur loam, capability unit IIw-4; Webster 
loam, capability unit 11۷-1. 


Dassel Series 


The Dassel series consists of very poorly drained 
Soils in depressions on glacial lake plain deltas and 
outwash plains. The slopes are typically concave and 
have gradients less than 1 percent. The soils formed on 
a gently rolling ground moraine in stratified outwash 
material typically more than 60 inches thick over gla- 
cial till. Native vegetation was reeds, sedges, and pussy 
willows. 

In a representative profile the surface layer is black 
and very dark gray friable loam about 24 inches thick. 
The subsoil is about 14 inches thick. The upper part is 
light olive gray friable loam 7 inches thick. The lower 
part is gray and olive gray fine sand with a thin stra- 
tum of loam. The underlying material is olive gray fine 
sand. The subsoil and underlying material are limy. 

The seasonal high water table is at а depth of less 
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than 1 foot, or near tile depth. Permeability is moder- 
ate in the upper part and moderately rapid in the lower 
part. The available water capacity is moderate. 
Organic-matter content and natural fertility are high. 

If Dassel soils are adequately drained, they are suited 
to crops. 

Representative profile of Dassel loam 2,450 feet west 
and 250 feet north of southeast corner sec. 23, T. 107 
N., R. 29 W. . 

Ар--0 to 9 inches, black (N 2/0) loam that is high 
in content of organic matter; moderate 
very fine subangular blocky structure; 
friable; neutral; abrupt smooth bound- 


ary. 

А12--9 to 19 inches, black (N 2/0) loam; mod- 
erate very fine subangular blocky struc- 
ture; friable; neutral; clear irregular 
boundary. 

АЗ--19 to 24 inches, very dark gray (10YR 3/1) 
loam; few fine distinct dark brown 
(7.5YR 4/4) mottles and coatings along 
root channels; weak very fine and fine 
subangular blocky structure; friable; few 
dark concretions; few gray (10YR 6/1) 
and light brownish gray (10YR 6/2) 
krotovinas; slightly effervescent; mildly 
alkaline; clear irregular boundary. 

B21g—24 to 31 inches, light olive gray (БҮ 6/2) 
loam; many coarse prominent yellowish 
brown (10YR 5/4) mottles; weak fine 
and very fine subangular blocky struc- 
ture; friable; many soft secondary lime 
masses; slightly effervescent; mildly al- 
kaline; clear wavy boundary. . 

B22g— 31 to 36 inches, gray (5Y 5/1) and olive 
gray (5У 5/2) fine sand; common coarse 
distinct light olive brown (2.5Y 5/4) 
mottles; single grained; loose; slightly 
effervescent; mildly alkaline; abrupt 
smooth boundary. 

IIIB23g—36 to 38 inches, gray (5Y 5/1) loam; 
moderate fine and medium subangular 
blocky structure; friable; slightly effer- 
vescent; mildly alkaline; abrupt smooth 
boundary. 

ТҮС--88 to 60 inches, olive gray (БҮ 5/2) fine 
sand; common fine distinct yellowish 
brown (10YR 5/8) mottles and yellowish 
red (БҮК 5/6) iron pipes; single 
grained; loose; strongly effervescent; 
mildly alkaline. 

"Thickness of the solum and depth to lime range from 
22 to 44 inches. The A horizon is 16 to 24 inches thick. 
It is typically loam, but the range includes fine sandy 
loam or sandy loam. Chroma ranges from 0 to 2. The 
B horizon is stratified. It is mostly loam, fine sandy 
loam, or sandy loam in the upper part and fine sand, 
loamy fine sand, fine sandy loam, and loam in the lower 
part. The C horizon typically is fine sand, but it com- 
monly is stratified with sand and loam. 

Dassel soils are associated with Darfur and Fieldon 
soils. They are wetter and occupy lower positions on 
the landscape than those soils. 

183—Dassel loam. This very poorly drained soil 
oceupies 3- to 15-acre depressions and swales on glacial 


lake plain deltas and in outwash areas. It has the profile 
described for the series. 

Included with this soil in mapping are a few areas 
of the better drained Darfur soils and the limy Fieldon 
Soils. Also included are some areas which lack stratifi- 
eation in the subsoil or underlying material and a few 
areas of soils that have in the underlying sandy mate- 
rial pockets or strata of acid fine sand that is stained 
or cemented by iron oxide. A few limy areas are identi- 
fied by spot symbols on the soil map. 

This is а naturally wet soil. Tile drainage is needed 
for crops. The sandy underlying material causes caving 
of ditch banks and filling of tile lines. Blinding the tile 
before backfilling tile trenches or using plastic tile 
reduces the movement of sand into the tile lines. Acid- 
resistant clay tile or plastie tile must be used where 
acid, iron oxide stained, or iron cemented sands are 
observed. During prolonged periods of dryness, this 
Soil becomes droughty. 

Most areas of this soil are in crops. The soil is poorly 
suited to most urban and recreational uses because of 
wetness. Capability unit IITw-3. 


Dickinson Series 


The Dickinson series consists of well drained, nearly 
level to gently sloping soils on lake plains and stream 
deltas and in outwash areas. These soils formed in 
glacial outwash consisting of a 24- to 42-inch thick 
medium textured mantle over coarse textured sedi- 
ments. Native vegetation was tall grass prairie. 

In à representative profile the surface layer is very 
dark brown fine sandy loam about 11 inches thick, The 
subsoil is very dark grayish brown, dark yellowish 
brown, and dark brown fine sandy loam and loamy fine 
sand about 24 inches thick. 'The underlying material is 
light yellowish brown fine sand. 

Dickinson soils have moderate available water ca- 
pacity. Organic-matter content is moderate. Natural 
fertility is medium. Permeability is moderately rapid. 
The seasonal high water table is at a depth below 6 feet. 

Most areas of Dickinson soils are used for crops. 
The moderate available water capacity and hazard of 
soil blowing are the major limitations for farming. 

Representative profile of Dickinson fine sandy loam, 
2 to 6 percent slopes, in cultivated area 2,440 feet west 
and 2,050 feet south of northeast corner sec. 23, T. 107 
N., R. 28 W. 

Ар--0 to 11 inches, very dark brown (10YR 2/2) 
fine sandy loam; weak fine and very fine 
subangular blocky structure; very fri- 
able; medium acid ; abrupt smooth bound- 
ary. 

B1—11 to 18 inches, very dark grayish brown 
(10YR 3/2) fine sandy loam; weak fine 
and very fine subangular blocky struc- 
ture; very friable; medium acid; clear 
smooth boundary. 

B21—18 to 24 inches, dark yellowish brown 
(10YR 3/4) fine sandy loam, very dark 
grayish brown (10YR 8/2) coatings on 
faces of peds; weak medium and coarse 
subangular blocky structure; very fri- 
able; slightly acid; clear smooth bound- 
ary. 
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B22—24 to 85 inches, dark brown (10YR 4/3) 
loamy fine sand, dark yellowish brown 
(10YR 3/4) coatings on faces of peds; 
moderate fine subangular blocky struc- 
ture; friable; slightly acid; clear smooth 
boundary. 

C— 385 to 60 inches, light yellowish brown (10YR 
6/4) fine sand; single grained; loose; 
slightly acid. 

The А horizon ranges from very dark brown to very 
dark gray and very dark grayish brown. It is typically 
fine sandy loam, but the range includes sandy loam or 
loam. Thickness ranges from 10 to 20 inches. Reaction 
is medium acid to neutral. The B horizon ranges from 
dark brown and brown to yellowish brown. It is sandy 
loam to fine sandy loam in the upper part and fine 
sandy loam to loamy fine sand in the lower part. Thick- 
ness ranges from 10 to 30 inches. Reaction is medium 
acid or slightly acid. The C horizon ranges from brown 
and yellowish brown to light yellowish brown. It is 
typically fine sand or sand. Reaction is medium acid to 
slightly acid. 

Dickinson soils are associated with Estherville, 
Wadena, Litchfield, and Darfur soils. They are similar 
to Estherville soils, but they have more and finer sand 
in the solum and lack gravel. They lack the finer tex- 
tured subsoil, contain less coarse sand in the underlying 
material, and are more deeply leached of carbonates 
than the Wadena soils. Dickinson soils are better 
drained than the moderately well drained Litchfield 
Soils. They are better drained than the poorly drained 
Darfur soils, which are in drainageways and depres- 
sions, 

27—Dickinson fine sandy loam, 0 to 2 percent slopes. 
This nearly level soil occupies 10- to 50-acre areas in 
the glacial lake delta and on high river terraces. Slopes 
are mostly slightly convex. The profile is similar to the 
pue described for the series, but it has a thicker surface 

ayer. 

Included with this soil in mapping are areas of soils 
that are similar to the Dickinson soils, except they are 
underlain by loamy till at a depth of 45 to 60 inches. 
Also included are small areas of Wadena, Litchfield, 
and Darfur soils; eroded areas; small areas of soils 
that have a loam surface layer and 2 to 6 percent 
slopes; and soils which have more clay in the subsoil 
than this Dickinson soil. Rodent burrowings are com- 
mon in the surface layer. 

This soil has a moderate hazard of soil blowing if it 
is unprotected in spring. Organic-matter content is 
moderate. Runoff is slow. Droughtiness, medium fer- 
tility, and erosion control are the main management 
concerns, 

This soil is used mainly for row crops, although а 
few areas are in hay. It is better suited to early- 
maturing crops because of the limited amount of avail- 
able moisture. This soil is well suited to most urban 
and recreational uses. There is à severe danger of con- 
tamination of ground water sources if the soil is used 
аз a septic tank filter field. Capability unit IIs-1. 

27B—Dickinson fine sandy loam, 2 to 6 percent 
slopes. This gently sloping soil occupies 10- to 50-acre 
circular hilltops, knolls, and river terraces. Slopes are 
mostly convex. This soil has the profile described for 
the series. 


Included with this soil in mapping are areas of soils 
that are similar to the Dickinson soils, except they are 
underlain by loamy till at а depth of 45 to 60 inches. 
Also included are small areas of Wadena, Litchfield, 
and Darfur soils; eroded areas; and small areas of 
soils that have a loam surface layer and 0 to 2 percent 
slopes. Slopes more than 6 percent are identified by 
Spot symbols on the soil map. Also included are soils 
that have a thinner dark surface layer and more clay 
in the subsoil than this Dickinson soil. Rodent burrow- 
ings are common in the surface layer. 

This soil has a moderate hazard of erosion if it is 
cultivated and a moderate hazard of soil blowing if it 
is unprotected in spring. Organic-matter content is 
moderate. Runoff is medium. Droughtiness, medium 
fertility, and erosion control are the main management 
concerns. 

This soil is used mostly for row crops, although a 
few areas are in hay. It is better suited to early- 
maturing crops because of the limited amount of avail- 
able moisture. If cultivated crops are grown, erosion 
control is needed. This soil is well suited to most urban 
and recreational uses. There is а severe danger of con- 
tamination of ground water sources if septic tank 
filter fields are placed in this soil. Capability unit ITe-4. 


Dorchester Series 


The Dorchester series consists of deep, nearly level, 
moderately well drained soils formed in medium tex- 
tured recent alluvium. These soils are on flood plains 
of the Minnesota River and the Blue Earth River and 
its tributaries, on slight rises on the flood plain, and on 
the lower terraces in the river valleys. Native vegeta- 
pd was tall grass prairie and bottom land deciduous 

rees. 

In a representative profile the surface layer is black 
loam about 10 inches thick, The underlying material is 
limy, very dark grayish brown and grayish brown 
loam and silt loam. The buried surface layer of another 
Soil is black and very dark grayish brown silt loam, 
loam, and silty clay loam and occurs at a depth of about 
36 to 87 inches. 

Permeability is moderate. The available water ca- 
pacity, natural fertility, and organic-matter content are 
high. The seasonal high water table is at a depth of 
8 to 5 feet. These soils are subject to rare to occasional 
flooding. 

Most areas of Dorchester soils are used for crops 
and are well suited to corn or soybeans. A few areas 
are developed for urban use. The major limitation for 
use of this soil is the hazard of flooding. 

Representative profile of Dorchester loam, 1 to 3 per- 
cent slopes in cultivated area 825 feet north and 50 feet 
west of southeast corner sec. 23, T. 108 N., R. 27 W. 

Ap—0 to 10 inches, black (10YR 2/1) loam; weak 
fine subangular blocky structure; friable; 
slightly effervescent; mildly alkaline; 
clear smooth boundary. 

C1—10 to 24 inches, stratified grayish brown 
(10YR 5/2) and very dark grayish 
brown (10YR 3/2) loam; weak fine platy 
structure; friable; stratified with loamy 
fine sand; slightly effervescent; mildly 
alkaline; elear smooth boundary. 
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C2—24 to 36 inches, stratified grayish brown 
(10YR 5/2) and very dark grayish brown 
(10YR 3/2) silt loam; weak fine platy 
structure; friable; stratified with loamy 
fine sand; slightly effervescent; mildly 
alkaline; clear smooth boundary. 

Alb—36 to 46 inches, black (10YR 2/1) silt loam; 
weak fime granular structure; friable; 
mildly alkaline; clear smooth boundary. 

A12b—46 to 61 inches, black (10YR 2/1) loam; 
moderate medium subangular blocky 
structure; friable; neutral; clear smooth 
boundary. 

A18b—61 to 76 inches, very dark grayish brown 
(10YR 3/2) silty clay loam, dark yellow- 
ish brown (10YR 8/4) rubbed; weak fine 
subangular blocky structure; firm; neu- 
tral; clear smooth boundary. 

А145- 76 to 87 inches, very dark grayish brown 
(10YR 3/2) loam; few fine faint dark 
yellowish brown (10YR 3/4) mottles; 
weak fine subangular blocky structure; 
friable; neutral. 

The A horizon is typically loam, but the range in- 
cludes silt loam. It is black to very dark grayish brown 
and is 8 to 14 inches thick. The C horizon is very dark 
grayish brown, dark grayish brown, and grayish 
brown. The A and C horizons are slightly alkaline to 
moderately alkaline. The buried A horizon is black, 
very dark grayish brown, and dark yellowish brown. 
It is neutral to mildly alkaline and begins at a depth 
of 30 to 45 inches. 

These soils have more sand and less silt than the 
defined range for the series, but this difference does 
not alter the use and management of the soils. 

Dorchester soils are associated with Comfrey, 
Chaska, Lomax, and Oshawa soils. Dorchester, Oshawa, 
and Chaska soils formed in similar material. Dor- 
chester soils are better drained and are at higher ele- 
vations than the very poorly drained Oshawa soils and 
the poorly drained Chaska and Comfrey soils. They 
are not so well drained as Lomax soils and are on lower 
flood plains or terraces than those soils. 

451—Dorchester loam, 1 to 3 percent slopes. This 
nearly level soil is on flood plains and the lower stream 
terraces along the Minnesota River and the Blue Earth 
River and its tributaries. The areas are 3 to 100 acres 
in size and irregular in shape. This soil has the profile 
described for the series. 

Included with this soil in mapping are small areas 
of Comfrey and Lomax soils. The Comfrey soil is in 
poorly drained, old stream channels or nearly level 
bottom lands; the Lomax soil is on well drained rem- 
nants of older flood plains. Also included are small 
areas of sandy alluvium and areas that are dissected 
by old stream channels. 

Runoff is slow. The hazard of erosion is slight. The 
main concerns of management are the slight hazard of 
rare, but brief, flooding in spring and the high levels 
of free lime which affect the efficient use of fertilizer. 

This soil is well suited to crops commonly grown in 
the county. Because of the hazard of rare flooding, this 
soil is well suited to recreational development but 
poorly suited to urban development unless it is pro- 
tected by dikes. Capability unit I-1. 


354—Dorchester loam, occasionally flooded. This 
nearly level soil is on rises of flood plains along the 
Minnesota River. It is occasionally flooded. These areas 
are 5 to 40 acres in size and irregular in shape. Slopes 
are 1 to 3 percent, 

Included with this soil in mapping are small areas of 
poorly drained Chaska and Comfrey soils. Also in- 
cluded are small areas of sandy alluvium and areas 
that are dissected by old stream channels. 

Runoff is slow. The hazard of erosion is slight. The 
main concern of management is occasional flooding 
لت‎ in spring and periods of heavy, prolonged таш- 

all. 

Most areas of this soil are well suited to crops com- 
monly grown in the county, especially corn or soybeans. 
The hazard of flooding is the main limitation for most 
а апа urban developments. Capability unit 

w—6. 

855—Dorchester-Urban land complex, 1 to 3 percent 
slopes. This nearly level map unit 18 on rises of flood 
plains along the Minnesota River which are protected 
by dikes from flooding and scouring. The Urban land 
is where the Dorchester soil has been excavated for 
foundations, basements, or roads and spread on the 
ground's surface or used to fill in the depressions. 

Included with this unit in mapping are small areas 
of Comfrey soils in the old stream channels and Lomax 
soils on the higher ground. Also included are small 
areas of Alluvial land. 

This unit is used for urban and industrial develop- 
ment. Runoff is high from roofs, roads, and other paved 
surfaces which cover much of the surface area of this 
unit. If the soils are protected from flooding, they have 
fair potential for most urban uses. Low strength and 
potential frost action are the main limitations. Not 
assigned to a capability group. 


Estherville Series 


‚ Тһе Estherville series consists of somewhat exces- 
sively drained, nearly level to moderately steep soils 
that formed in glacial outwash consisting of a moder- 
ately coarse textured mantle over sandy and gravelly 
sediments. These soils are on outwash plains and 
Stream terraces. Native vegetation was tall grass 
prairie. 

In a representative profile the surface layer is black 
and very dark gray sandy loam about 14 inches thick. 
The subsoil, about 8 inches thick, is very dark grayish 
brown sandy loam that grades to dark brown loamy 
coarse sand in the lower part. The upper part of the 
underlying material is dark brown coarse sand and 
gravel about 6 inches thick. The lower part is limy, 
grayish brown and brown coarse sand and gravel. 

Estherville soils have low available water capacity. 
Natural fertility is low, and organic-matter content is 
moderate. Permeability is moderately rapid in the up- 
per layers and rapid in the coarse substratum. The 
seasonal high water table is at a depth below 6 feet. 

Estherville soils are generally suited to small-grain 
farming and early-maturing row crops. If irrigated, 
they are suited to late-maturing crops. Droughtiness, 
fertility, and soil blowing are the main management 
concerns. 

Representative profile of Estherville sandy loam, 0 
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to 2 percent slopes, in a gravel pit 600 feet east and 
1,450 feet north of southwest corner sec. 22, T. 109 
N., R. 29 W. 

Ар--0 to 7 inches, black (10YR 2/1) sandy loam; 
weak fine and medium subangular blocky 
structure; friable; slightly acid; clear 
smooth boundary. 

А12 7 to 10 inches, black (10YR 2/1) sandy 
loam; weak fine and medium subangular 
blocky structure; friable; slightly acid; 
clear smooth boundary. 

АЗ--10 to 14 inches, very dark gray (10YR 3/1) 
sandy loam; weak fine and medium sub- 
angular blocky structure; slightly acid; 
clear smooth boundary. 

B2—14 to 20 inches, very dark grayish brown 
(10YR 3/2) sandy loam; weak fine sub- 
angular blocky structure; friable; me- 
dium acid; clear smooth boundary. 

B3—20 to 22 inches, dark brown (10YR 3/3) 
loamy coarse sand; weak fine subangular 
blocky structure; very friable; medium 
acid; clear smooth boundary. 

IIC1—22 to 28 inches, dark brown (10YR 4/3) 
gravelly coarse sand and gravel; single 
grained; loose; mildly alkaline; slightly 
effervescent; clear smooth boundary. 

ТЇС2--28 to 60 inches, grayish brown (10YR 5/2) 
and brown (10YR 5/3) gravelly coarse 
sand and gravel; single grained; loose; 
mildly alkaline; slightly effervescent to 
strongly effervescent. 

Solum thickness and depth to sand and gravel range 
from 15 to 24 inches. The А horizon is sandy loam to 
loam but typically is sandy loam. Reaction ranges from 
strongly acid to slightly acid. The B horizon is 8 to 20 
inches thick. It ranges from sandy loam to coarse sandy 
loam in the upper part and loamy coarse sand or loamy 
sand in the lower part. Reaction is slightly acid to 
medium acid. The IIC horizon is loamy coarse sand, 
gravelly coarse sand, or stratified coarse sand and 
gravel. The upper few inches of this horizon is leached 
of carbonates in some profiles. 

Estherville soils occur on the landscape with Dickin- 
son and Wadena soils. They contain more gravel in the 
C horizon than Dickinson soils. They contain less clay 
and more sand in the solum than Wadena soils. 

41—Estherville sandy loam, 0 to 2 percent slopes. 
This nearly level soil oceupies 5- to 100-acre flats ad- 
jacent to other Estherville, Wadena, and Dickinson 
soils. Slopes are mostly convex or plane. This soil has 
the profile described for the series. 

Included with this soil in mapping are small areas 
of Wadena and Dickinson soils which typically have 
24 to 36 inches of loamy material over gravel and 
sand. Also included are a few areas where slopes are 
more than 2 percent; areas of a soil that has a thinner, 
dark surface layer; and areas that have accumulations 
of clay in the subsoil. Rodent burrowings are common 
in the surface layer. 

Runoff is slow. The hazard of erosion is slight in 
cultivated areas. In spring there is a moderate hazard 
of soil blowing. Organie-matter content is moderate. 


Droughtiness, low natural fertility, and erosion control 
are the main management concerns. 

This soil is used mainly for row crops and hay. If 
cultivated crops are grown, erosion control practices 
are needed. This soil is generally a fair to good source 
of sand and gravel, and some areas have been used for 
that purpose. Potential is good for most urban uses. 
There is a severe danger of contaminating ground 
water sources if septie tank filter fields are placed in 
this soil. Capability unit IIIs-1. 

41B—Estherville sandy loam, 2 to 6 percent slopes. 
This gently sloping soil occupies 5- to 100-acre flats, 
circular hilltops, and knolls adjacent to other Esther- 
ville, Wadena, and Dickinson soils. Slopes are mostly 
convex. The profile is similar to the one described for 
the series, but the surface layer is thinner. 

Included with this soil in mapping are small areas 
of Wadena and Dickinson soils which typically have 
24 to 36 inches of loamy material over sand and gravel. 
Also included are a few areas where slopes are less 
than Z percent or more than 6 percent. Areas of a soil 
that has a thin solum are identified by spot symbols on 
the soil map. Rodent burrowings are common in the 
surface layer. 

Runoff is medium. The hazard of erosion is moderate 
in eultivated areas. In spring there is a moderate haz- 
ard of soil blowing. Organic-matter content is mod- 
erate. Droughtiness, low natural fertility, and erosion 
control are the main management concerns. 

This soil is used mainly for row crops and hay. If 
eultivated crops are grown, erosion control practices 
are needed, This soil is generally a fair to good source 
of sand and gravel, and some areas have been used 
for that purpose. Potential is good for most urban 
and recreational uses. There is a severe danger of con- 
taminating ground water sources if septic tank filter 
fields are placed in this soil. Capability unit IIIs—1. 

41C—Estherville sandy loam, 6 to 18 percent slopes. 
This sloping to moderately steep soil occupies 3- to 
80-асте circular hills, knolls, and side slopes adjacent 
to other Estherville, Wadena, and Dickinson soils. 
Slopes are mostly convex. The profile is similar to the 
one described for the series, but it is thinner. 

Included with this soil in mapping are small areas 
of Wadena and Dickinson soils which typically have 
24 to 36 inches of loamy material over sand and gravel. 
Also included are a few areas where slopes are less 
than 6 percent or more than 18 percent. Areas of а, 
Soil that has a thin solum are identified by a spot sym- 
bol on the soil map. Rodent burrowings are common in 
the surface layer. 

Runoff is medium to rapid. The hazard of erosion is 
Severe in cultivated areas. Organie-matter content is 
moderate. Droughtiness, low natural fertility, and 
erosion control are the main management concerns. 

This soil is used mainly for row crops and hay. 
Erosion control practices are needed if row crops are 
grown. The soil is generally a fair to good source of 
sand and gravel, and some areas have been used for 
that purpose. This soil is well suited to most urban and 
recreational uses except for steepness. There is a severe 
danger of contaminating ground water sources if septic 
> filter fields are placed in this soil. Capability unit 

18-1. 
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Fedji Series 


The Fedji series consists of nearly level to gently 
sloping, somewhat excessively drained soils on ground 
moraines and on islands of ground moraines within 
outwash, valley trains, and deltas. These soils formed 
in a 20- to 40-inch thick mantle of sandy glacial out- 
wash and underlying loamy glacial till. Slopes are con- 
сауе and convex. The native vegetation was tall grass 
prairie. 

In a representative profile the surface layer is very 
dark gray loamy fine sand about 10 inches thick. The 
upper part of the subsoil is dark brown and dark уе!- 
lowish brown loamy fine sand about 14 inches thick. 
The lower part is dark yellowish brown loam 15 inches 
thick. The underlying material is limy, light olive 
brown loam. 

These soils have moderate available water capacity. 
Organic-matter content is moderately low, and natural 
fertility is low. Permeability is moderate. The seasonal 
high water table is at a depth below 6 feet. 

Fedji soils are used mainly for row crops. They are 
generally suited to all farm erops, but are better suited 
to early-maturing small grains. 

Representative profile of Fedji loamy fine sand, 8 to 
8 percent slopes, in cultivated field 720 feet east and 
2,180 feet south of northwest corner sec. 31, T. 107 
N., В. 28 W. 

Ap 一 0 to 10 inches, very dark gray (10YR 3/1) 
loamy fine sand; weak fine granular 
structure; very friable; slightly acid; 
abrupt smooth boundary. 

B1—10 to 15 inches, dark brown (10YR 3/3) 
loamy fine sand; weak fime granular 
structure; very friable; slightly acid; 
clear smooth boundary. 

B21—15 to 21 inches, dark yellowish brown (10YR 
4/4) loamy fine sand; weak fine granular 
Structure; very friable; slightly acid; 
clear smooth boundary. 

B22—21 to 24 inches, dark yellowish brown 
(10YR 4/4) loamy fine sand; weak fine 
subangular blocky structure; friable; 
about 5 percent coarse fragments; 
Slightly acid; clear smooth boundary. 

IIB3—24 to 39 inches, dark yellowish brown 
(10YR 4/4) loam; weak medium pris- 
matic structure parting to weak fine sub- 
angular blocky; friable; about 5 percent 
coarse fragments; slightly acid; clear 
wavy boundary. 

IIC—39 to 60 inches, light olive brown (2.5Y 5/4) 
loam; few fine prominent reddish brown 
(SYR 4/4) and many medium faint gray- 
ish brown (2.5Y 5/2) mottles; massive; 
friable; about 5 percent coarse frag- 
ments; mildly alkaline; strongly efferves- 
cent. 

The thickness of the sandy mantle over loamy glacial 
till or silty lacustrine sediments ranges from 20 to 40 
inches. The А horizon is 8 to 20 inches thick. It is 
typically loamy fine sand, but the range includes fine 
sandy loam and loamy sand. It is black, very dark 
brown to very dark gray, and very dark grayish 


brown. The B horizon is 10 to 30 inches thick. It is 
typically loamy fine sand, but the range includes sand, 
loamy sand, or fine sand. It is dark brown to dark 
yellowish brown. The IIB horizon is typically loam, 
but is silty clay loam or silt loam in a few places. The 
IIC horizon is typically loam, but the range includes 
silt loam or silty clay loam. It is olive gray to light olive 
brown. In most places this horizon contains few to 
many, faint to prominent mottles. 

Fedji soils are associated with Clarion, Truman, 
Газа, and Darfur soils. They have a sandy mantle, 
whereas Clarion and Truman soils are loamy through- 
out. Darfur soils are poorly drained soils in the sur- 
rounding flats and drainageways. Fedji soils are similar 
to Lasa soils but are underlain by loamy till rather 
than by stratified sandy sediments. 

69—Fedji loamy fine sand, 1 to 3 percent slopes. 
This nearly level soil is in 2- to 40-acre tracts on out- 
wash plains and stream deltas. The profile is similar 
to the one described for the series, but the surface 
layer is thicker. 

Included with this soil in mapping are small areas 
that have short slopes of more than 3 percent. Also 
included are small areas of moderately well drained 
Litchfield soils. Small areas of Darfur soils are identi- 
fied by spot symbols on the soil map. Rodent burrow- 
ings are common in the surface layer. 

Runoff is slow. The main concerns of management 
are maintaining organie-matter content, conserving 
moisture, and controlling erosion. 

This soíl is used mainly for eultivated crops. How- 
ever, the moderate available water capacity limits crop 
growth because of the laek of moisture during pro- 
longed periods of dryness. This soil is susceptible to 
soil blowing in spring. It has good potential for most 
urban and recreational uses. Capability unit IIIs-1. 

69B—Fedji loamy fine sand, 3 to 8 percent slopes. 
This gently sloping soil occupies 2- to 40-acre tracts on 
knolls and hilltops. Slopes are concave and convex. 
This soil has the profile described for the series. 

Included with this soil in mapping are areas where 
slopes are less than 3 percent or more than 8 percent, 
which are identified by spot symbols on the soil map. 
Also included are small areas of moderately well 
drained Litchfield soils and deep, sandy Dickinson soils. 

Runoff is slow to medium. Maintaining organic- 
matter content, conserving moisture, and controlling 
erosion are the major management concerns. 

This soil is used mainly for cultivated crops. Crop 
growth is limited by the lack of moisture during pro- 
longed periods of dryness because of the moderate 
available water capacity. This soil is susceptible to 
erosion and soil blowing in spring. Conservation prac- 
tices are needed to reduce soil losses. The soil has good 
potential for most urban and recreational uses. Capa- 
bility unit IVs-1. 


Fieldon Series 


The Fieldon series consists of nearly level, poorly 
drained, loamy soils on glacial lake plain deltas and 
outwash plains. These soils formed in loamy and sandy 
lacustrine or outwash sediments that are dominated by 
fine and very fine sand and are commonly stratified. 
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Native vegetation was a wet site community of the tall 
grass prairie. 

In а representative profile the surface layer is black 
and very dark gray loam about 19 inches thick. The 
subsoil is mottled dark grayish brown, dark gray, and 
light olive brown friable very fine sandy loam about 18 
inches thick, The underlying material is light olive 
brown and light olive gray stratified fine sand. The 
profile is limy throughout. 

Permeability is moderate in the upper part and mod- 
erately rapid in the underlying stratified sandy mate- 
rial. Тре seasonal high water table is at a depth of 1 to 
3 feet, or near tile depth. The available water capacity 
is moderate. Organic-matter content is high, and nat- 
ural fertility is medium. 

If Fieldon soils are adequately drained, they are 
suited to crops. 

Representative profile of Fieldon loam in cultivated 
field 2,530 feet east and 1,080 feet north of southwest 
corner sec. 25, T. 107 N., R. 29 W. 

Ар--0 to 9 inches, blaek (N 2/0) loam, very dark 
gray (10YR 3/1) dry; weak fine and 
medium subangular blocky structure; fri- 
able; few fine fragments of snail shells; 
strongly effervescent; mildly alkaline; 
abrupt smooth boundary. 

А12 9 to 13 inches, black (10YR 2/1) loam, 
dark gray (10YR 4/1) dry; few channel 
fillings of very dark gray (10YR 3/1); 
weak very fine and fine subangular blocky 
Structure; friable; few fine fragments of 
snail shells; strongly effervescent; mildly 
alkaline; clear wavy boundary. 

АЗ--18 to 19 inches, very dark gray (10YR 3/1) 
loam, gray (10YR 5/1) dry; weak me- 
dium subangular blocky structure; fri- 
able; few root and worm channel fillings 
of dark grayish brown (2.5Y 4/2); 
strongly effervescent; mildly alkaline; 
gradual wavy boundary. 

B1g—19 to 23 inches, dark grayish brown (2.5Y 
4/2) and dark gray (10YR 4/1) very 
fine sandy loam, gray (10YR 6/1) dry; 
common fine distinet light olive brown 
(2.5Y В) то! ез; weak medium sub- 
angular blocky structure; friable; few 
root and worm channels; strongly effer- 
vescent; mildly alkaline; clear wavy 
boundary. 

B21g—23 to 33 inches, light olive brown (2.5Y 
5/4) fine sandy loam, olive brown (2.5Y 
4/4) rubbed; common fine faint light 
olive brown (2.5Y 5/6) and distinct fine 
yellowish brown (10YR 5/6) mottles; 
weak medium platy structure parting to 
weak medium subangular blocky; friable; 
strongly effervescent; mildly alkaline; 
clear wavy boundary. 

В22г 338 to 37 inches, light olive brown (2.5Y 
5/4) very fine sandy loam; common me- 
dium distinct strong brown (7.5YR 5/6) 
and few fine prominent black (5YR 2/1) 
mottles; weak medium platy structure 
parting to weak medium subangular 
blocky; friable; few 1- to 2-millimeter 


wide soft threads of lime, strongly effer- 
vescent; mildly alkaline; clear smooth 
boundary. 

C1g—37 to 47 inches, light olive brown (2.5Y 
5/4) fine sand; many medium prominent 
Strong brown (7.5YR 5/6) and light 
brownish gray (2.5Y 6/2) and few fine 
prominent dark brown (7.5YR 4/2) mot- 
tles; very weak thick platy structure; 
loose; stratified with loamy fine sand; 
weakly effervescent; mildly alkaline; 
clear wavy boundary. 

C2g—47 to 60 inches, light olive gray (БУ 6/2) 
fine sand; common medium prominent 
yellowish brown (10YR 5/6) and black 
(5YR 2/1)  mottles; very weak thick 
platy structure; loose; stratified with 
loamy fine sand; weakly effervescent; 
mildly alkaline. 

Thickness of the solum ranges from 20 to 40 inches. 
The A horizon is 14 to 24 inches thick. It is typically 
loam, but the range includes fine sandy loam, very fine 
sandy loam, or sandy clay loam. The B horizon is fine 
sandy loam, sandy clay loam, loamy fine sand, or loam. 
The C horizon is typically stratified with fine sand, 
loamy fine sand, and very fine sandy loam. Loamy 
glacial till is as shallow as 40 inches in some profiles. 
These soils lack coarse fragments. 

Fieldon soils are associated with Darfur and Dassel 
Soils. They are high in lime carbonates in the solum, 
whereas Darfur and Dassel soils are nonlimy. 

160—Fieldon loam. This nearly level soil occupies 
3- to 30-acre flats and slightly elevated rims of depres- 
sions on outwash plains and stream deltas. This soil 
has the profile described for the series. Slopes are 0 to 
2 percent. 

Included with this soil in mapping are a few small 
depressional areas of Dassel soils, which are identified 
by spot symbols on the soil map, and areas of nonlimy 
Darfur soils. Also included in the underlying sandy 
material are pockets or strata of acid fine sand that is 
stained or cemented by iron oxide. Some slopes are 
more than 2 percent. 

This is a naturally wet soil and tile drainage is 
needed for use of this soil as eropland. During pro- 
longed periods of dryness, this soil can become 
droughty. The sandy underlying material causes caving 
of ditch banks and filling of tile lines. Blinding of tile 
before backfilling the tile trenches or using plastic tile 
reduces movement of sand into the tile. Acid-resistant 
clay tile or plastie tile must be used where acid, iron 
oxide stained, or iron eemented sands are observed. 
Special fertility treatments are needed to offset the 
high lime conditions. Soil blowing is a hazard in areas 
that are left bare in winter and in spring. 

Most of the acreage is in corn and soybeans. This 
Soil is poorly suited to most urban and recreational 
uses because of wetness. Capability unit 11۳-5, 

929-—Fieldon-Canisteo loams. This nearly level map 
unit is one of poorly drained, calcareous soils on up- 
land flats and rims of depressions and drainageways. 
It occupies irregularly shaped, 5- to 35-асте tracts. It 
is about 70 percent Fieldon loam, 25 percent Canisteo 
loam, and 5 percent other soils. The profile of the 
Fieldon soil differs from the one described for the 
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series in having loam till at a дер of 40 to 72 inches, 
and that of the Canisteo soil differs from the one de- 
Scribed for the series in having a loam surface layer. 
Slopes are 0 to 2 percent. 

Included with this unit in mapping are small sandy 
areas. Also included are small areas of moderately well 
drained Litchfield and Nicollet soils on the low relief 
convex slopes, areas of poorly drained Webster and 
Darfur soils, and areas of very poorly drained depres- 
sional Dassel and Glencoe soils. 

All crops commonly grown in the county are grown 
on the soils of this unit. Wetness and high concentra- 
tions of lime are limitations of these soils. Drainage is 
needed to provide a deep root zone for most crops. High 
application rates of potash and phosphate are generally 
needed to offset the high lime conditions. Soil blowing 
is a hazard in areas that are left bare in winter and 
spring. This unit is poorly suited to most urban and 
recreational uses because of wetness. Fieldon loam, 
capability unit 11۷-5: Canisteo loam, capability unit 
IIw-3. 


Glencoe Series 


The Gleneoe series consists of depressional and nearly 
level, very poorly drained moderately fine textured soils 
formed in glacial till. These soils occupy depressions in 
the uplands. Native vegetation was the wet site com- 
munity of the tall grass prairie. 

In а representative profile the surface layer is black 
silty clay loam about 26 inches thick. The lower part 
is mottled. The subsoil is mottled very dark gray and 
dark gray silty clay loam about 12 inches thick. The 
underlying material is mottled gray, limy silty clay 

oam. 

Glencoe soils have moderately slow permeability. 
Natural fertility, organic-matter content, and available 
water capacity are high. Runoff is very slow. The sea- 
sonal high water table is within a depth of 1 foot, or 
near tile depth. 

Glencoe soils are well suited to farming if excess 
water is removed. In undrained areas they are used 
mainly for wild hay and pasture. They support very 
good cover for wetland wildlife. They are generally 
poorly suited to woodland. Presently they are used 
mainly for row crops. 

Representative profile of Glencoe silty clay loam in 
cultivated area 2,600 feet north and 1,975 feet west of 
southeast corner sec. 9, T. 108 N., R. 28 W. 

Ар--0 to 7 inches, black (N 2/0) silty clay loam, 
high in content of sand; weak very fine 
and fine subangular blocky structure ; 
friable; frequent roots; neutral; abrupt 
smooth boundary. 

A12—7 to 16 inches, black (N 2/0) silty clay loam, 
high in content of sand; weak very fine 
and fine subangular blocky structure ; fri- 
able; few roots; neutral; clear smooth 
boundary. 

A13—16 to 22 inches, black (БҮ 2/1) silty clay 
loam, high in content of sand; weak very 
fine and fine subangular blocky structure ; 
friable; few roots; neutral; clear smooth 
boundary. 


АЗ--22 to 26 inches, black (5Y 2/1) silty clay 
loam, high in content of sand; fine faint 
dark olive gray (БҮ 8/2) mottles; weak 
very fine subangular blocky structure; 
friable; neutral; clear smooth boundary. 

B21g—26 to 32 inches, very dark gray (БҮ 3/1) 
silty clay loam, high in content of sand; 
fine faint dark olive gray (5Y ات‎ mot- 
Нез; weak very fine subangular blocky 
Structure; friable; neutral; clear smooth 
boundary. 

B22g—32 to 38 inches, dark gray (БУ 4/1) silty 
clay loam, high in content of sand; com- 
mon fine prominent olive (5Y 4/8 and 
4/4) and common fine distinct olive gray 
(5Y 4/2) mottles; weak very fine sub- 
angular blocky structure; friable; black 
(5Y 2/1) and olive (5Y 4/3) iron stains; 
neutral; clear smooth boundary. 

Cg—38 to 60 inches, gray (5Y 5/1) silty clay 
loam, high in content of sand; common 
fine prominent olive (5Y 5/4) and olive 
gray (БҮ 5/2) mottles; weak very fine 
subangular blocky structure; friable; 
black (5Y 2/1) and very dark gray (5Y 
3/1) krotovina; common fine distinct red- 
dish brown (5YR 4/3) iron stains; few 
lime pebbles; slightly to strongly effer- 
vescent, mildly alkaline. 

The upper part of the À horizon is typically silty 
clay loam, but the range includes clay loam or loam. 
The silty clay loam is 10 to 20 percent total sand. The 
lower part of the A horizon and the B horizon are silty 
clay loam, clay loam, or loam. The weighted average 
sand content coarser than very fine sand exceeds 15 
percent. The reaction of the A and B horizons is typi- 
cally neutral but ranges to mildly alkaline. The C hori- 
zon is gray or grayish brown silty clay loam, loam, or 
clay loam. 

Glencoe soils are typically associated with Cordova, 
Canisteo, and Webster soils. Glencoe soils are similar 
to Cordova and Webster soils but have a thicker A 
horizon and typically are lower in the landscape. They 
have a thicker А horizon than Canisteo soils and are 
not limy throughout. 

114—Glericoe silty clay loam. This soil occupies 2- to 
4-acre depressions and 5- to 40-acre long, winding, low 
gradient drainageways within or below areas of Web- 
ster, Nicollet, Clarion, Lester, and Le Sueur soils. It 
has the profile described for the series. Slopes are 0 to 
2 percent. 

Included with this soil in mapping are small areas 
of Webster and Canisteo soils on rims of the depres- 
sions. Also included are a few areas where a thin layer 
of muck has formed, generally near the deeper part of 
the depressions. In some areas there are thin strata 
of sandy loam, sand, or gravel in the substratum. 

Poor tilth, a high water table, ponding and poor 
aeration are the main problems of management. Runoff 
is slow to ponded. Drainage is essential for the com- 
monly grown crops. If worked wet, the surface layer 
puddles readily, tilth is destroyed, and the soil becomes 
hard and cloddy. 

This soil is being used mostly for row crops. Because 
of the seasonal high water table and hazard of flooding, 
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it is poorly suited to most urban and recreational uses. 
Capability unit IIIw-1. 

932—Glencoe-Dassel loams. This nearly level, very 
poorly drained map unit is in depressions in upland 
flats and drainageways. It occupies irregularly shaped 
2- to 30-acre tracts. It is about 65 percent Glencoe 
loam, 30 percent Dassel loam, and 5 percent other soils. 
Slopes are 0 to 2 percent. The profile of the Glencoe 
soil differs from the one described for the series in 
having a clay loam or loam surface layer and subsoil. 
The profile of the Dassel soil differs in having loamy 
material at depths of 40 to 72 inches. 

Included with this unit in mapping are small areas 
of poorly drained Webster, Darfur, and limy Fieldon 
Soils on rims and flat areas around the depressions. 

АП erops commonly grown in the county are grown 
on this unit. Wetness is a limitation. Drainage is needed 
to provide а deep root zone for most crops. Manage- 
ment is needed to maintain organic-matter content and 
fertility. Tillage should be restrieted when the soil is 
wet. This unit is poorly suited to most urban and 
recreational uses because it is wet. Glencoe loam, capa- 


bility unit IITw—1 ; Dassel loam, capability unit IIIw-3- 


Granby Series 


The Granby series consists of nearly level, poorly 
drained soils formed in coarse textured and moderately 
coarse textured sediments on glacial lake plains, deltas, 
moraines, or outwash plains. Native vegetation was а 
wet site community of tall grass prairie. 

In a representative profile the surface layer is black 
and very dark gray fine sandy loam about 18 inches 
thick. The subsoil is mottled dark grayish brown, very 
friable, loamy fine sand about 24 inches thick. The 
underlying material 18 gray and olive gray sand. 

Runoff is slow. Permeability is rapid. The available 
water capacity is low to moderate. Organic-matter 
content is high, and natural fertility is medium. The 
seasonal high water table is at а depth of 1 to 3 feet, 
or near tile depth. 

If Granby soils are well managed, they are suited 
to crops. 

Representative profile of Granby fine sandy loam 
2,600 feet east and 2,140 feet south of northwest cor- 
ner sec. 26, T. 107 М., В. 29 W. 

Ар--0 to 12 inches, black (10YR 2/1) fine sandy 
loam; weak fine granular structure; fria- 
ble; slightly acid; abrupt smooth bound- 


ary. 

A3—12 to 18 inches, very dark gray (10YR 3/1) 
fine sandy loam; weak fine granular 
structure; very friable; slightly acid; 
clear irregular boundary. 

B2g—18 to 31 inches, dark grayish brown (2.5Y 
4/2) loamy fine sand; few fine distinct 
dark brown (7.5YR 3/2) mottles in 
lower part; weak very fine granular struc- 
ture; very friable; few dark gray (10YR 
4/1) and very dark gray (10YR 3/1) 
tongues and krotovina; slightly acid; 
clear wavy boundary. 

C1g—31 to 42 inches, light olive gray (БҮ 6/2) 
and pale olive (5У 6/3) loamy fine sand; 
common fine distinct dark brown (7.5YR 


3/2) mottles; weak fine granular struc- 
ture; very friable; neutral; clear wavy 
boundary. 

C2g—42 to 60 inches, gray (БҮ 5/1) and olive 
gray (5Y 5/2) sand; single grained; 
loose; neutral. 

The solum ranges from 24 to 50 inches in thickness. 
Depth to lime ranges from 30 to 72 inches. Reaction 
is medium acid to neutral. The A horizon is typically 
fine sandy loam, but the range includes sandy loam, 
loamy sand, or loamy fine sand. The B horizon is typi- 
eally loamy fine sand, but the range includes loamy 
sand, sand, or fine sand. The C horizon is typically 
sand or fine sand, but the range includes loamy sand 
or loamy fine sand. Strata of loam or sand are in the 
lower part of the B or C horizon in places. 

Granby soils are associated with Dassel, Fieldon, 
and Darfur soils. They occupy broad flats, whereas 
the wetter Dassel soils are in depressions. Granby soils 
lack lime in the solum, whereas Fieldon soils are limy 
throughout. They contain more sand and less clay in 
the solum than Darfur soils. 

178— Granby fine sandy loam. This nearly level soil 
occupies 3- to 30-acre flats and shallow swales on lake 
plain deltas and outwash plains. Slopes are 0 to 2 
percent. 

Included with this soil in mapping are a few areas 
of Darfur, Dassel, and Fieldon soils. The Dassel soils 
are very poorly drained soils in depressions and are 
generally identified by spot symbols on the soil map. 
The Darfur and Fieldon soils are poorly drained and 
have a loam surface layer and subsoil. Also included 
are à few small areas of soils that have loamy layers 
in the subsoil or underlying material. 

This soil is naturally wet and needs drainage for 
best production. If tiled, it is susceptible to drought 
because of the sandy solum. The sandy underlying ma- 
terial causes caving of ditch banks and filling of tile 
lines. Blinding of tile before backfilling the tile trenches 
or using plastic tile reduces movement of sand into 
the tile. Shallow surface ditches provide adequate 
drainage. This soil is very susceptible to soil blowing 
in spring and in winter. 

Most of the acreage is in corn and soybeans. This 
soil is poorly suited to most urban and recreational 
uses because of wetness. Capability unit 111۷-5, 


Grays Series 


The Grays series consists of deep, gently sloping, 
well drained, medium textured soils. These soils formed 
in friable, limy, glacial lacustrine sediments and oc- 
eupy uplands along major rivers. Native vegetation 
was mixed tall grass prairie and deciduous trees. 

In a representative profile the surface layer is very 
dark gray silt loam about 8 inches thick. The subsur- 
face layer is dark grayish brown silt loam about 6 
inches thick. The subsoil is about 26 inches thick. The 
upper part is dark brown and brown, friable silty clay 
loam and the lower part is yellowish brown, friable 
silt loam. At a depth of 85 to 40 inches there are very 
pronounced dark organice stainings. The deep under- 
lying material is limy, light olive brown, friable silt 
loam stratified with thin seams of loamy very fine sand. 

Permeability is moderate. Available water capacity, 
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natural fertility, and organic-matter content are high. 
The depth to the seasonal high water table is more 
than 6 feet. Runoff is medium. The more sloping soils 
are subject to erosion. 

If Grays soils are well managed and protected from 
erosion, they are suitable for all crops commonly 
grown in the county, and most areas are used for this 
purpose. 

Representative profile of Grays silt loam, 2 to 8 per- 
cent slopes, 2,600 feet east and 100 feet north of 
southwest corner sec. 32, T. 108 N., R. 27 W. 

Ар--0 to 8 inches, very dark gray (10YR 3/1) 
silt loam, very dark grayish brown (10 YR 
3/2) crushed; moderate very fine and 
fine subangular blocky structure; friable; 
common roots ; slightly acid; clear smooth 
boundary. 

A2—8 to 14 inches, dark grayish brown (10YR 
4/2) silt loam, very dark grayish brown 
(10YR 3/2) coatings on faces of peds; 
weak and moderate very fine and fine 
subangular blocky structure; friable; 
common roots ; slightly acid ; clear smooth 
boundary. 

B21t—14 to 18 inches, dark brown (10YR 4/3) 
silty clay loam, very dark grayish brown 
(10YR 3/2) coatings on faces of peds; 
moderate very fine and fine subangular 
bloeky structure; friable; few thin black 
clay films on faces of peds; common 
roots; neutral; clear smooth boundary. 

B22t—18 to 23 inches, dark yellowish brown 
(10YR 4/4) silty clay loam, brown 
(10YR 4/3) coatings on faces of peds; 
moderate fine subangular blocky struc- 
ture; friable; few black clay films on 
faces of peds; few roots; few clean sand 
and silt particles on faces of peds; neu- 
tral; clear smooth boundary. 

B23t—23 to 35 inches, yellowish brown (10YR 
5/4) silt loam, dark yellowish brown 
(10YR 4/4) crushed; weak fine suban- 
gular blocky structure; friable; dark 
yellowish brown (10YR 3/4) fillings in 
old root channels; few roots; few black 
patchy clay films on faces of peds; neu- 
tral; clear smooth boundary. 

B3t— 365 to 40 inches, yellowish brown (10YR 5/4) 
silt loam; massive; friable; few black 
clayey fillings in root channels; neutral; 
clear smooth boundary. 

C—40 to 60 inches, light olive brown (2.5Y 5/4) 
silt loam; laminated; friable; common 
strong brown (7.5YR 5/6) stains and 
concretions; stratified with loamy very 
fine sand; strongly effervescent; mildly 
alkaline. 

The thickness of the solum and depth to free car- 
bonates range from 20 to 45 inches. Reaction is slightly 
acid, neutral, or medium acid. The A horizon is typi- 
cally silt loam, but the range includes silty clay loam. 
It is black, very dark gray, or dark grayish brown. 
The A2 horizon is absent in places. The B horizon is 
typically silt loam, but the range includes silty clay 
loam. The clay films on faces of peds are thin and 


patchy to moderately thick and continuous. The C hori- 
zon is silt loam, very fine sandy loam, or light silty clay 
ын stratified with loamy very fine sand or very fine 
sand. 

Grays soils are associated with Barrington, Truman, 
Lester, and Le Sueur soils. They are better drained than 
the Barrington soils. They have an argillie horizon, 
whereas the Truman soils have a cambie horizon. In 
contrast with Lester and Le Sueur soils, which formed 
in loamy glacial till, Grays soils formed in silty glacial 
lacustrine sediments. 

259B—Grays silt loam, 2 to 8 percent slopes. This 
gently sloping soil occupies 3- to 25-acre knolls, hill- 
tops, and side slopes adjacent to Clarion, Lester, Bar- 
rington, Madelia, and Webster soils. Slopes are convex 
and concave and are about 80 to 150 feet long. This 
Soil occurs mainly on uplands along rivers and wooded 
areas of the county. 

Included with this soil in mapping are areas that 
are moderately eroded and a few areas that have very 
short slopes of less than 2 percent or more than 8 per- 
cent, which are identified by spot symbols on the soil 
map. Also included, on concave slopes, are Madelia and 
Webster soils which are generally identified by spot 
symbols ; and small areas of Barrington soils on slightly 
concave slopes. А few areas of Lester soils are also 
included where the underlying glacial till is exposed. 

This soil has a moderate hazard of erosion if culti- 
(2٦ Runoff is medium. Organic-matter content is 

igh. 

Most areas of this soil are used for corn and soy- 
beans. If cultivated crops are grown, erosion control 
practices are needed. This soil has fair potential for 
most urban and recreational uses. Low strength and 
potential frost action are the main limitations. Capa- 
bility unit IIe-2. 


Grogan Series 


The Grogan series consists of nearly level to gently 
undulating, well drained and moderately well drained 
silty soils on lake plains and stream deltas. These soils 
formed in glacial laeustrine sediments. Native vege- 
tation was tall grass prairie. 

In a representative profile the surface layer is very 
dark brown and dark brown silt loam and loam about 
13 inches thick. The subsoil is about 18 inches thick. 
Те upper part is brown loam, the middle part is dark 
yellowish brown silt loam, and the lower part is yel- 
lowish brown loam. The underlying material is limy, 
light olive brown and light yellowish brown very fine 
sandy loam with strata of loamy very fine sand. 

Permeability is moderately rapid. Runoff is slow to 
medium. Available water capacity, organic-matter con- 
tent, and natural fertility are moderate to high. The 
seasonal high water table is at a depth of 3 to 6 feet 
or more. 

Grogan soils are suitable for all farm crops com- 
monly grown in the county. 

Representative profile of Grogan silt loam, 3 to 6 
percent slopes, in cultivated area 800 feet south and 
2,440 feet west of northeast corner sec. 21, T. 107 N., 
R. 28 W. 

Ар--0 to 10 inches, very dark brown (10YR 2/2) 
silt loam; weak fine subangular blocky 
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Structure; very friable; medium acid; 
abrupt smooth boundary.. 

АЗ--10 to 13 inches, dark brown (10YR 3/3) 
loam, very dark grayish brown (10YR 
8/2) coatings on faces of peds; weak 
very fine subangular blocky structure; 
very friable; slightly acid ; abrupt irregu- 
lar boundary. 

B21—13 to 16 inches, brown (10YR 4/3) loam, 
very dark grayish brown (10YR 3/2) 
coatings on faces of peds; weak very fine 
subangular blocky structure; very fria- 
ble; slightly acid; clear smooth bound- 
ary. 

В22--16 to 22 inches, dark yellowish brown (10YR 
4/4) silt loam; weak very fine subangular 
blocky structure; very friable; slightly 
acid; clear wavy boundary. 

B3.—22 to 31 inches, yellowish brown (10YR 5/4) 
loam; weak very fine and fine subangular 
blocky structure; very friable; neutral; 
abrupt wavy boundary. 

С1--81 to 36 inches, light olive brown (2.5Y 5/4) 
very fine sandy loam; weak fine and me- 
dium subangular blocky structure; very 
friable; few fine distinct gray (10YR 
6/1) and common fine faint grayish 
brown (2.5Y 5/2) mottles; strongly ef- 
fervescent ; mildly alkaline; gradual wavy 
boundary. 

С2--86 to 60 inches, light yellowish brown (10YR 
6/4) and brownish yellow (10YR 6/6) 
stratified very fine sandy loam and loamy 
very fine sand; many coarse prominent 
gray (10YR 6/1) mottles; weak thin to 
coarse platy structure; loose; few strong 
brown (7.5YR 5/8) iron oxide “рїрев:” 
strongly effervescent; mildly alkaline. 

Thickness of the solum and depth to free carbo- 
nates range from 20 to 40 inches. These soils lack 
coarse fragments. They appear to be stratified. The 
content of the various sizes of particles changes with 
increasing depth. The A horizon is 10 to 18 inches 
thick. It is silt loam or loam and is high in content of 
very fine sand. It is friable or very friable and slightly 
acid to neutral. The B horizon typically is mostly loam 
or silt loam, but subhorizons in some pedons are very 
fine sandy loam or loamy very fine sand. Consistence 
is friable or very friable. Reaction is slightly acid to 
neutral in the upper part and neutral to mildly alka- 
line in the lower part. The C horizon is mostly very 
fine sandy loam or loamy very fine sand, but strata of 
silt loam or coarser textures are in places. Reaction is 
mildly alkaline or moderately alkaline. Depth to the 
ПС horizon of glacial till is as little as 50 inches in 
places. 

Grogan loamy fine sand is outside the defined range 
of the series because it has less clay and more fine 
and very fine sand. This difference, however, does not 
significantly affect use and management. 

Grogan soils are associated with Dickinson, Lomax, 
and Fedji soils. They have more very fine sand and 
silt than Dickinson and Lomax soils. They have a silty 
or sandy C horizon, but the Fedji soils have a IIC 


horizon of loamy glacial till within a depth of 40 
inches. 

1801B—Grogan loamy fine sand, 2 to 6 percent 
slopes. This gently undulating, well drained soil oc- 
cupies 5- to 40-acre areas on lake plains and stream 
deltas. Slopes are plane to convex. Те profile is simi- 
lar to the one described for the series, but it has loamy 
ыг sand, fine sand, and loamy very fine sand through- 
out. 

Included with this soil in mapping are small areas 
of Dassel soils in depressions and drainageways, which 
are identified by spot symbols on the soil map. Also in- 
cluded are some areas underlain by loam till below a 
depth of 40 inches, areas where slopes are more than 
6 percent, and areas of soils that have finer textured 
strata in the subsoil and substratum. 

Runoff is medium. Available water capacity and 
organie-matter content are moderate, and natural fer- 
tility is medium. The main concerns of management 
are maintenance of fertility and slight droughtiness. 

This soil is well suited to early-maturing small grain 
because of the slight droughtiness. It is susceptible to 
soil blowing. It has good potential for most urban and 
recreational uses. Capability unit Пе-4. 

128—Grogan silt loam, 1 to 3 percent slopes. This 
nearly level, moderately well drained soil occupies 2- 
to 20-acre areas which are irregular in shape. It has a 
profile simlar to the one described for the series, but 
mottles occur at a depth of 3 to 5 feet. 

Included with this soil in mapping are small areas 
of Litchfield and Nicollet soils. The Litchfield soil is 
identified by a spot symbol on the soil map and the 
Nicollet soil is where the underlying glacial till out- 
crops at the surface. Also included are small areas of 
steeper slopes; small, poorly drained Madelia and Dar- 
fur soils; and very poorly drained Okoboji soils in de- 
pressions that are also identified by spot symbols. 

Runoff is slow. The hazard of erosion is slight, The 
Seasonal high water table is at a depth of 3 to 5 feet. 
It is fairly high and helps to replenish soil moisture. 
Good management and adequate fertilization are needed 
to maintain organic matter, tilth, and high yields. 

Most of this soil is used as cropland. It is suited to all 
crops commonly grown in the county. It is well suited 
to recreational uses, but is limited for urban develop- 
ment mainly by potential frost action. Capability unit 

128B—Grogan silt loam, 3 to 6 percent slopes. This 
gently undulating, well drained soil occupies 3- to 40- 
acre areas on lake plains. Relief is mainly convex. This 
soil has the profile described for the series. 

Included with this soil in mapping are small areas 
of Lasa soils and small areas of nearly level Grogan 
soils at the base of some slopes. Small areas of sandy 
soils are identified by a spot symbol on the soil map. 
Also included are some areas where slopes are more 
than 6 percent, 

Permeability is moderately rapid. Organic-matter 
content and natural fertility are high. The seasonal 
high water table is at a depth of more than 6 feet. 
Available water capacity is higher than normal for a 
Soil of this texture because of the influence of bands 
in the underlying material. 

Most of this soil is cropland. The main concern of 
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management is controlling erosion and soil blowing 
with conservation practices. This soil has fair to good 
potential for most urban and recreational uses. Poten- 
tial frost action is the main limitation. Capability unit 
Пе-2. 


Guckeen Series 


The Guckeen series consists of deep, moderately well 
drained, nearly level to gently undulating soils on 
ground moraines and lake plains. These soils formed 
in a mantle of moderately fine textured to fine textured 
glacial lacustrine sediments and the underlying friable, 
limy, loamy glacial till. Native vegetation was tall 
grass prairie. 

In a representative profile the surface layer is about 
22 inches thick, It is black silty clay loam in the upper 
part and black and very dark grayish brown silty clay 
in the lower part. The subsoil is about 17 inches thick. 
It is dark grayish brown silty clay in the upper part 
and mottled olive brown clay loam in the lower part. 
The underlying material is mottled grayish brown and 
light olive brown clay loam and loam that contain free 
lime carbonates. 

The available water capacity, natural fertility, and 
organie-matter content are high. Runoff is slow to 
medium, depending on slopes. Permeability is mod- 
erately slow. The depth to the seasonal high water 
table is 3 to 5 feet. The more sloping areas are subject 
to erosion. 

If Guckeen soils are well managed, they are very 
productive. They are well suited to all erops commonly 
grown in the county. 

Representative profile of Guckeen silty clay loam, 
1 to 4 percent slopes, in cultivated field 2,400 feet north 
and 2,240 feet east of southwest corner sec. 23, T. 105 
N., R. 28 W. 

Ар--0 to 8 inches, black (10YR 2/1) silty clay 
loam; weak very fine subangular blocky 
structure; friable; medium acid; abrupt 
smooth boundary. 

A12—8 to 13 inches, black (10YR 2/1) silty clay, 
very dark gray (10YR 3/1) crushed; 
moderate fine and very fine angular and 
subangular blocky structure; friable; 
medium acid; abrupt smooth boundary. 

А13—13 to 22 inches, very dark grayish brown 
(10YR 3/2) silty clay, black (10YR 2/1) 
coatings on faces of peds; moderate fine 
and very fine angular and subangular 
blocky structure; friable; medium acid; 
clear smooth boundary. 

B1—22 to 31 inches, dark grayish brown (2.5Ү 
4/2) silty clay, very dark grayish brown 
(10YR 3/2) coatings on faces of peds; 
moderate fine and medium prismatic 
structure; friable; few black (10YR 2/1) 
and very dark gray (10YR 3/1) worm 
casts; slightly acid; elear smooth bound- 


ary. 

IIB2—31 to 39 inches, olive brown (2.5Y 4/4) 
clay loam; common fine faint grayish 
brown (2.5Y 5/2) and light olive brown 
(2.5Y 5/4) mottles; weak and moderate 


fine and medium prismatie structure; 
friable; about 8 percent coarse frag- 
ments ; neutral; clear smooth boundary. 

IIC1— 39 to 50 inches, grayish brown (2.5Y 5/2) 
clay loam; many medium distinct light 
olive brown (2.5Y 5/4) mottles; weak 
fine and medium subangular blocky struc- 
ture; friable; few white (2.5Y 8/1) lime 
masses; about 5 percent coarse frag- 
ments; strongly effervescent; mildly al- 
kaline; clear smooth boundary. 

IIC2—50 to 60 inches, light olive brown (2.5Y 
5/4) loam; many coarse distinct gray 
(5Y 6/1) and light olive gray (5Y 6/2) 
mottles; massive; friable; about 5 per- 
cent coarse fragments; strongly effer- 
vescent; mildly alkaline. 

Thickness of the solum and depth to carbonates 
range from 26 to 44 inches. Consistence of the upper 
part of the solum is friable and firm. The Ap horizon 
18 typically silty clay loam, but the range includes silty 
clay. The A12 and A13 horizons are typically silty 
clay, but the range includes silty clay loam. The upper 
part of the B horizon is typically silty clay, but clay 
is in the range. The IIB horizon is typically clay loam, 
but the range includes loam and silty clay loam. The 
IIC horizon is typically elay loam, but the range in- 
cludes loam. 

Guckeen soils are closely associated with Marma, 
Kamrar, and Lura soils. They occupy slightly higher 
positions and are better drained than the poorly drained 
Marna soils and very poorly drained Lura soils. They 
are wetter than the well drained Kamrar soils. 

230—Guckeen silty clay loam, 1 to 4 percent slopes. 
This nearly level to gently sloping soil occupies slightly 
convex areas on ground moraines and lake plains. 
Areas are 5 to 50 acres in size and irregular in shape. 

Included with this soil in mapping are small areas 
of Marna soils in swales and drainageways. Small areas 
of Kamrar soils are included on some of the steeper 
convex slopes. 

This soil is well suited to farming. The optimum 
range of moisture for proper tillage in this soil is 
narrow, and maintenance of surface tilth is a con- 
tinuing concern. The hazard of erosion is slight. 

Most of the acreage is used for corn and soybeans. 
Tile drainage is not generally needed for crops, but 
it is needed to protect basements and foundations 
from ground water seepage. Moderate shrink-swell po- 
tential and high susceptibility to frost action are the 
main limitations for most urban and recreational uses. 
Capability unit IIs-2. 


Hamel Series 


The Hamel series consists of nearly level to gently 
sloping, poorly drained, medium textured and mod- 
erately fine textured soils. These soils formed in a 
mantle of colluvium and water-deposited sediments 
from glacial drift over medium textured and mod- 
erately fine textured glacial till. They occupy concave 
positions in upper drainageways and depressions on 
glacial uplands. Native vegetation was a wet site com- 
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munity of the tall grass prairie or mixed tall grass 
prairie and deciduous trees. 

In a representative profile the surface layer is black 
and very dark gray clay loam about 28 inches thick. 
'The subsoil, about 6 inches thick, is mottled dark olive 
gray and olive gray clay loam. The underlying material 
is limy, mottled olive loam. 

Runoff is slow to moderate, and permeability is 
moderately slow. The depth to the seasonal high water 
table is 1 to 8 feet, or near tile depth. Organic-matter 
content and natural fertility are high. 

Tile drainage is essential for crops. If adequately 
drained, these soils are well suited to farming. Most 
areas are cropland. 

Representative profile of Hamel clay loam, 1 to 4 
percent slopes, in cultivated area 1830 feet east and 360 
ЗЭЭ” ии of northwest corner sec. 21, T. 109 N., Е. 
2 : 

Ар--0 to 9 inches, black (10YR 2/1) clay loam, 
very dark gray (10YR 3/1) dry; weak 
fine subangular blocky structure; fria- 
ble; slightly acid; abrupt smooth bound- 


ary. 

А12--9 to 18 inches, black (10YR 2/1) clay loam; 
moderate very fine and fine subangular 
blocky structure; friable; slightly acid; 
clear smooth boundary. 

A18—18 to 28 inches, black (10YR 2/1) clay 
loam; many fine inclusions of very dark 
gray (5Y 3/1); moderate very fine and 
fine subangular blocky structure; friable; 
slightly acid; clear smooth boundary. 

B2tg—28 to 34 inches, dark olive gray (БҮ 8/2) 
and olive gray (БҮ 4/2) clay loam; few 
fine faint dark grayish brown (2.5Y 
4/2) mottles; moderate fine and medium 
subangular blocky structure; friable ; few 
thin clay films on faces of peds; about 8 
percent coarse fragments; slightly acid; 
clear smooth boundary. 

C1g—34 to 54 inches, olive (БҮ 5/3) loam; com- 
mon medium distinet yellowish brown 
(10YR 5/8) mottles; massive; friable; 
about 4 percent coarse fragments; neu- 
tral; gradual smooth boundary. 

C2g—54 to 60 inches, olive (БУ 5/3) loam, olive 
gray (bY 5/2) rubbed; common medium 
distinct yellowish brown (10YR 5/6) 
mottles; massive; friable; about 4 per- 
cent coarse fragments; manganese con- 
cretions; slightly effervescent; mildly 
alkaline. 

The thickness of the solum and depth to free carbo- 
nates range from 30 to 60 inches. The Ap and Al 
horizons are typically black clay loam, but range to 
heavy loam. They range from 24 to 40 inches in thick- 
ness. The B2 horizon is very dark gray, dark gray, 
olive gray, and dark olive gray. It is typically clay 
loam, but ranges to loam and silty clay loam. It is 5 to 
20 inches thick. The C horizon is typically loam, but in- 
cludes clay loam in places. 

Hamel soils are associated with Clarion, Lester, 
Cordova, and Glencoe soils. They are wetter and have 
a grayer B horizon than Lester and Clarion soils. They 
are slightly higher on the landscape and are better 


drained than Glencoe soils. They have a thicker A 
horizon than Cordova soils. 

414—Hamel clay loam, 1 to 4 percent slopes. This 
level to gently sloping soil oceupies 2- to 10-acre tracts 
in the upper part of drainageways and on toe slopes 
adjacent to depressions of uplands. 

Included with this soil in mapping are small areas of 
the very poorly drained Glencoe soils. Some of these 
areas are identified by spot symbols on the soil map. 
Also included are small areas of soils that are similar 
to this Hamel soil except they have less clay in the 
subsoil, and small areas that are underlain by heavy 
silty clay loam or silty clay. 

Maintenance of good tilth and adequate drainage 
are essential for maintaining good crop yields. Most 
areas of this soil are used for crops. If worked when 
wet, the surface layer puddles easily and the soil be- 
comes hard and cloddy upon drying. This soil is poorly 
suited to most urban and recreational uses because of 
the seasonal high water table, moderate shrink-swell 
potential, and high susceptibility to frost action. Capa- 
bility unit IIw-1. 


Joliet Series 


The Joliet series consists of poorly drained loamy 
soils that formed in a 10- to 20-inch thick mantle of 
glacial sediments over limestone bedrock. The soils 
occupy flats and slight depressions on outwash plains 
and bedrock-cored terraces. Native vegetation was a 
wet site community of tall grass prairie. 

In a representative profile the surface layer is black 
and very dark gray friable silty clay loam about 13 
inches thick. The subsoil, about 4 inches thick, is dark 
olive gray silty clay loam. The underlying material, 
at a depth of 17 inches, is limestone bedrock. 

Permeability is moderate. These soils have low avail- 
able water capacity, high organie-matter content, and 
medium natural fertility. The depth to the seasonal 
high water table is 0 to 2 feet. 

Wetness, rock outcrops, and scattered large stones 
severely limit use in some areas. These soils are not 
well suited to row crops because of the shallow depth 
to bedrock. They are best suited to pasture or hay. 

Representative profile of Joliet silty clay loam, 1,320 
feet south and 75 feet east of northwest corner sec. 3, 
T. 108 N., В. 28 W. 

Ар--0 to 8 inches, black (10YR 2/1) light silty 
clay loam; weak very fine subangular 
blocky structure; friable; slightly effer- 
vescent; mildly alkaline; abrupt smooth 
boundary. 

А12--8 to 11 inches, black (10YR 2/1) light silty 
clay loam; weak and moderate very fine 
Subangular blocky structure; friable; 
slightly effervescent; mildly alkaline; 
clear smooth boundary. 

АЗ— 11 to 13 inches, very dark gray (5Y 3/1) silty 
clay loam; common fine faint dark olive 
gray (5Y 8/2) mottles; weak fine sub- 
angular blocky structure; friable; slightly 
effervescent; mildly alkaline; clear 
smooth boundary. 

B29--13 to 17 inches, dark olive gray (БУ 3/2) 
silty clay loam; common faint prominent 
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olive (5У 5/3) mottles; weak very fine 
subangular blocky structure; friable; 
slightly effervescent; mildly alkaline; 
clear smooth boundary. 

R—17 inches plus, pale brown (10YR 6/3) and 
light yellowish brown (10YR 6/4) lime- 
Stone bedrock. 

Depth to bedrock is 10 to 20 inches. The A horizon 
is black, very dark gray, or very dark grayish brown. 
It is typically silty clay loam, but the range includes 
silt loam and loam. The B horizon is very dark gray, 
dark gray, dark grayish brown, and gray. It is typically 
silty clay loam, but the range includes silt loam and 
loam. А few places have a thin C horizon. 

This soil is limy throughout and is therefore outside 
the range of the series. This difference, however, does 
not alter use or management. 

Joliet soils are associated with Tilfer and Copaston 
Soils. They are similar to Tilfer soils, but they are 
shallower to bedrock. The Joliet soils are more poorly 
drained, are limy throughout, and are finer textured in 
the solum than Copaston soils. 

196—Joliet silty clay loam. This nearly level soil 
occupies 8- to 40-acre flats and slight depressions on 
outwash plains and bedrock-cored terraces. It is mainly 
in the Minnesota River Valley. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas of 
Tilfer soils. Small areas of bedrock outcrops and small 
areas that have stones and boulders on the surface are 
also included and are identified by spot symbols on 
the soil map. Also included are areas that are subject 
to flooding by runoff from the uplands. 

Runoff is slow. The main concerns of management 
are removal of excess water and maintenance of fer- 
tility. 

This soil is very difficult to till because of the shallow 
depth over bedrock. Some areas are cropland, but the 
501 is better suited to permanent pasture and hay 
than to row crops. Wetness limits the use of this soil, 
and in places rock outcrops and stones and boulders 
on the surface are also limitations. This soil has poor 
potential for urban and recreational use. Capability 
unit VIw-2. 


Kamrar Series 


The Kamrar series consists of deep, moderately well 
drained, gently sloping to moderately steep soils on 
convex rises and side slopes on uplands. These soils 
formed in а mantle of fine textured and moderately 
fine textured glacial lacustrine sediments and medium 
textured and moderately fine textured glacial till. Na- 
tive vegetation was tall grass prairie. 

In а representative profile the surface layer is black, 
dark gray, and very dark gray silty clay about 16 inches 
thick. The subsoil is about 22 inches thick. The upper 
part is brown firm silty clay, the middle part is yellow- 
ish brown firm clay, and the lower part is mottled 
grayish brown friable clay loam. The underlying ma- 
terial is limy, mottled grayish brown friable loam. 

Permeability is moderately slow. The available wa- 
ter capacity, organic-matter content, and natural fer- 
tility are high. The seasonal high water table is below а 
depth of 6 feet. 


Control of erosion and maintenance of tilth are the 
main eoncerns of management. If these soils are well 
managed and protected from erosion, they are suitable 
for all erops commonly grown in the county. The 
Steeper soils are better suited to hay or pasture. 

Representative profile of Kamrar silty clay, 2 to 6 
percent slopes in cultivated field 2,340 feet north and 
2,080 feet east of southwest corner sec. 23, T. 105 N., 
R. 28 W. 

Ар--0 to 8 inches, black (10YR 2/1) silty clay; 
weak fine subangular blocky structure: 
friable; medium acid; abrupt smooth 
boundary. 

A12—8 to 11 inches, dark gray (10YR 4/1) silty 
clay; moderate fime subangular blocky 
Structure; friable; medium acid; abrupt 
smooth boundary. 

A8—11 to 16 inches, very dark gray (10YR 3/1) 
silty clay, very dark grayish brown 
(10YR 3/2) crushed; moderate fine and 
very fine subangular blocky structure; 
friable; dark yellowish brown (10YR 
3/4) worm channels; slightly acid; clear 
smooth boundary. 

B21—16 to 22 inches, brown (10YR 4/3) silty 
clay, dark grayish brown (10YR 4/2) 
coatings on faces of peds; moderate fine 
and medium subangular blocky struc- 
ture; firm; slightly acid; clear smooth 
boundary. 

В22--22 to 31 inches, yellowish brown (10YR 5/4) 
clay, brown (10YR 4/3) coatings on 
faces of peds; few fine faint yellowish 
brown (10YR 5/6) mottles; weak and 
moderate fine and medium prismatic 
Structure; firm; slightly acid; clear 
smooth boundary. 

I1B3—31 to 38 inches, grayish brown (2.5Y 5/2) 
clay loam, dark grayish brown (2.5Y 
4/2) coatings on faces of peds; common 
fine distinct light olive brown (2.5Y 5/4 
and 5/6) mottles; weak and moderate 
fine and medium prismatic structure; 
friable; 2 percent coarse fragments; 
slightly acid; clear smooth boundary. 

IIC—38 to 60 inches, grayish brown (2.5Y 5/2) 
loam; common fine distinct light olive 
brown (2.5Y 5/4 and 5/6) mottles; mas- 
Sive; friable; few white (2.5Y 8/1) lime 
masses; 5 percent coarse fragments; 
strongly effervescent; mildly alkaline. 

Thickness of the solum and depth to carbonates 
range from 80 to 60 inches. The thickness of the 
clayey mantle ranges from 24 to 40 inches. The upper 
part of the A horizon is 8 to 14 inches thick. The A 
horizon is typically silty clay, but the range includes 
clay loam, silty clay loam, and clay. The A and В 
horizons have about 10 to 15 percent more clay than 
the ПВ and ПС horizons. The B horizon typically is 
silty clay and clay, but the range includes silty clay 
loam and clay loam. Clay eontent of the IIB and IIC 
horizons ranges from 20 to 35 percent. The IIB hori- 
zon is typically clay loam, but the range includes loam. 
The ПС horizon is typically loam, but the range in- 
cludes clay loam. 
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Kamrar soils are associated with Guckeen, Marna, 
and Lura soils. They are better drained and are on 
higher lying or more sloping positions than those soils. 

105B—Kamrar silty elay, 2 to 6 percent slopes. This 
gently sloping soil is on small convex rises on uplands. 
The areas range from 5 to 20 acres in size. This soil 
has the profile described for the series. 

Included with this soil in mapping are small areas 
of moderately well drained Guckeen soils and poorly 
drained Marna soils in swales and drainageways. Also 
included are areas where slopes are less than 2 percent 
or more than 6 percent, which are identified by spot 
symbols on the soil map. 

Runoff is medium. Control of erosion and mainte- 
nance of tilth are the main concerns of management. 
The optimum range of moisture for tilling this soil 
is narrow. 

Most of the acreage is used for corn and soybeans. 
Some areas are woodland. This soil is well suited to 
farming if erosion is controlled and tilth is maintained. 
It has only fair potential for most urban and recrea- 
tional uses because of the shrink-swell potential and 
the clay content. Capability unit IIe-3. 

105С--Кашгаг silty clay, 6 to 12 percent slopes. 
This sloping soil is on knolls and hillsides on uplands. 
The areas range from 5 to 20 acres in size. This soil 
has a profile similar to the one described for the series, 
but the surface layer is a few inches thinner. 

Included with this soil in mapping, and identified 
by spot symbols on the soil map, are small areas of 
Marna soils in swales and drainageways. Also included 
are small areas of medium textured Clarion soils and 
moderately well drained Guckeen soils, small areas of 
moderately eroded soils, and small areas of severely 
eroded soils. Areas where slopes are less than 6 percent 
or more than 12 percent are also identified by spot 
symbols on the soil map. 

Runoff is moderately rapid. Control of erosion and 
maintenance of tilth are the main concerns of manage- 
ment. The optimum range of moisture for tilling this 
soil is narrow. 

Most of the acreage is used for corn and soybeans. 
Some areas are woodland or pasture. This soil is well 
suited to farming if erosion is controlled and tilth is 
maintained. It has only fair potential for most urban 
and recreational uses because of slope, the shrink- 
swell potential, and the clay content. Capability unit 

е-1. 

105D—Kamrar silty clay, 12 to 18 percent slopes. 
This moderately steep soil oceurs on the convex part 
of hillsides. The areas range from 5 to 15 acres in 
Size. This soil has a profile similar to the one described 
for the series, but the surface layer is lighter colored 
and the solum is thinner. 

Included with this soil in mapping are small areas 
of Storden soils on the upper parts of convex slopes. 
Also included are strips of Terril loam at the base 
of slopes, some areas of moderately eroded soils, and 
some areas of severely eroded soils. Areas where slopes 
are less than 12 percent or more than 18 percent are 
identified by spot symbols on the soil map. 

Runoff is rapid. Erosion is the main hazard. The 
optimum range of moisture for tilling this soil is nar- 
row. 

Most of the acreage is in corn, soybeans, or pasture. 


This soil is best suited to small grain or pasture. Row 
crops can be grown if erosion is controlled. This soil 
has poor potential for most urban and recreational 
uses because of slope. Capability unit IVe-1. 


Kilkenny Series 


The Kilkenny series consists of gently sloping to 
moderately steep, well drained, moderately fine tex- 
tured soils. These soils formed in a shaly, clay loam 
mantle 8 to 10 feet thick over loamy glacial till. They 
oecupy convex positions on knolls and side slopes. 
Slopes are simple and are about 75 to 200 feet long. 
Native vegetation was mixed deciduous forest and 
tall grass prairie. 

In а representative profile the surface layer is black 
friable clay loam about 7 inches thick. The subsoil is 
olive brown, dark yellowish brown, and light olive 
brown firm clay loam about 88 inches thick. The under- 
lying material is limy, light olive brown friable loam. 

Permeability is moderately slow. Runoff is medium 
to rapid. The seasonal high water table is below a 
depth of 6 feet. Available water capacity, organic- 
matter content, and natural fertility are high. 

Most areas of Kilkenny soils are cropped; some 
areas are woodland or pasture. The soils are suited 
to most crops if well managed. Maintenance of tilth, 
erosion control, and liming are the main management 
needs. 

Representative profile of Kilkenny clay loam, 6 to 12 
percent slopes in cultivated field 2,400 feet north and 
1,970 feet east of southwest corner sec. 2, T. 108 N., 
R. 25 W. 

Ар--0 to 7 inches, black (10YR 2/1) light clay 
loam; moderate medium subangular 
blocky structure; friable; about 3 per- 
cent coarse fragments, mainly shale; 
neutral; abrupt smooth boundary. 

B21t—7 to 18 inches, olive brown (2.5Y 4/4) clay 
loam; moderate medium  subangular 
blocky structure; firm; very dark gray 
(10YR 3/1) clay films on faces of peds; 
about 3 percent coarse fragments, mainly 
shale; neutral; clear smooth boundary. 

B22t—18 to 28 inches, dark yellowish brown 
(10YR 4/4) clay loam; few common 
prominent strong brown (7.5YR 4/8) 
mottles along root channels; strong me- 
dium subangular blocky structure; firm ; 
very dark grayish brown (10YR 3/2) 
clay films on faces of peds; about 4 per- 
cent coarse fragments, mainly shale; 
medium acid; clear smooth boundary. 

B23t—28 to 34 inches, olive brown (2.5Y 4/4) 
clay loam; few common prominent strong 
brown (7.5Y 5/8) шо ез in root chan- 
nels; moderate medium prismatic struc- 
ture; firm; very dark grayish brown 
(10YR 3/2) clay films on faces of редз; 
about 4 percent coarse fragments, mainly 
Shale; medium acid; clear smooth bound- 


ary. 

B24t— 34 to 41 inches, olive brown (2.5Y 4/4) clay 
loam; moderate medium prismatic struc- 
ture; firm; very dark grayish brown 
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(10YR 3/2) clay films on faces of peds; 
about 4 percent coarse fragments, mainly 
shale; medium acid; clear smooth bound- 
ary. 

to 45 inches, light olive brown (2.5Y 
5/4) clay loam; moderate medium pris- 
matic structure; friable; blaek (10YR 
2/1) elay filns on faces of peds and in 
root channels: about 4 percent coarse 
fragments, mainly shale; slightly acid; 
clear smooth boundary. 

IIC1—45 to 49 inches, light olive brown (2. 5Y 
5/4) loam; massive structure; friable; 
few black ( 107 2/1) clay films on faces 
of peds and in root channels; about 4 
percent coarse fragments, mainly shale; 
neutral; clear smooth boundary. 

IIC2—49 to 60 ‘inches, light olive brown (2. БҮ 
5/4) loam; massive structure; friable; 
few black (10YR 2/1) clay films in root 
channels in upper part; about 4 percent 
coarse fragments, mainly shale; strongly 
effervescent; moderately alkaline. 

Thickness of the solum and depth to free lime range 
from 86 to 64 inches. The A horizon is typically clay 
loam but the range includes silty clay. It is about 5 
to 10 inches thick. Reaction is neutral to medium acid. 
An A2 horizon of loam, clay loam, or silty clay loam 
as much as 4 inches thick is in places, Part of this 
horizon is incorporated into the Ар horizon in some 
profiles. Reaction is slightly acid to medium acid. The 
B horizon is 28 to 45 inches thick. The B2t horizon 
is typically clay loam, but ranges to silty clay loam, 
silty clay, or clay. It is medium acid to very strongly 
acid. The B3t horizon is medium acid to neutral. 

Kilkenny soils are associated with Lester and Lerdal 
soils. They have more clay in the B2 horizon than 
Lester soils. They have brighter colors in the B horizon 
and are better drained than Lerdal soils. 

238B—Kilkenny clay loam, 2 to 6 percent slopes. 
This gently sloping soil occupies 5- to 20-acre knolls. 
Slopes are concave and convex and are 80 to 150 feet 
long. This soil has a profile similar to the one described 
for the series, but it is thicker. 

Included with this soil in mapping are a few areas 
of somewhat poorly drained Lerdal soils, moderately 
well drained Shorewood soils, and medium textured 
Lester soils. These areas are too small to be mapped 
separately. Also included, and identified on the soil 
map by spot symbols, are areas of Hamel and Cordova 
Soils on toe slopes, in shallow draws, and in drainage- 
ways, and areas where slopes are less than 2 percent or 
more than 6 percent. 

Runoff is medium. The hazard of erosion is mod- 
erate. Erosion is more serious on this soil because 
of the increase in clay in the subsoil. The hazard is 
greatest in areas adjacent to ravines, in draws, and 
on convex slopes. 

Most of the acreage is used for cultivated crops, 
but a few areas remain in woodland. Low strength, 
moderately slow permeability, and potential frost ac- 
tion are limitations for most urban and recreational 
uses. Capability unit Пе-8. 

238C—Kilkenny clay loam, 6 to 12 percent slopes. 
This sloping soil occupies 5- to 20-acre knolls that have 
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concave and convex slopes and smooth hillsides. Slopes 
are 80 to 150 feet long. This soil has the profile de- 
Scribed for the series. 

Included with this soil in mapping are a few areas 
where slopes are less than 6 percent or more than 12 
percent, which are identified by spot symbols on the 
soil map. Erosion, tree removal, and deep tillage have 
mixed part of the brownish subsoil with the surface 
layer in some areas. This mixed layer is browner, has 
less organie matter, and is less friable than is typical. 
А few narrow swales of Cordova and Hamel soils in 
drainageways are also identified by spot symbols on the 
Soil map. Also included in mapping are small areas 
of somewhat poorly drained Lerdal soils, moderately 
well drained Shorewood soils, and medium textured 
Lester soils. Terril soils occur in narrow areas at the 
base of slopes. 

‚ Runoff is medium to rapid. The hazard of erosion 
is severe. It is greatest in areas adjacent to ravines 
and draws and on convex slopes. 

А few areas remain in woodland, but much of the 
acreage of this soil is used for cultivated crops. Low 
strength, moderately slow permeability, potential frost 
action, and slope are limitations for most urban and 
recreational uses. Capability unit Ше-1. 

238D—Kilkenny clay loam, 12 to 18 percent slopes. 
А few areas of this moderately steep soil occupy 5- 
to 20-acre irregular knolls, but most areas are on 8- 
to 20-acre hillsides that are frequently crossed by nar- 
row draws and occasionally crossed by deep ravines. 
Slopes are 80 to 150 feet long. This soil has a profile 
similar to the one described for the series, but the sur- 
face layer is thinner. 

Included with this soil in mapping are a few areas 
where slopes are less than 12 percent or more than 18 
percent, which are identified by spot symbols on the 
soil map. Erosion, tree removal, and deep tillage have 
mixed part of the brownish subsoil with the surface 
layer in some areas. This mixed layer is browner, has 
less organie matter, and is less friable than is typical. 
Small areas of medium textured Storden and Lester 
Soils are included on the convex slopes. The shallow, 
narrow drainageways are occupied by Lerdal, Hamel, 
and Cordova soils and are identified by spot symbols. 
Terril soils oceur in narrow areas at the base of many 
slopes. 

Runoff is rapid. The hazard of erosion is severe. 
Erosion is more serious on this soil because of the 
abrupt increase in clay in the subsoil. The hazard is 
greatest in areas adjacent to ravines and draws and 
on eonvex slopes. Good tilth is difficult to maintain 
without special management. 

This soil is used as cropland, woodland, or woodland 
pasture. It is poorly suited to most urban and recrea- 
tional uses because of slope. Capability unit ГУе-1. 


Kingston Series 


The Kingston series consists of deep, moderately 
well drained, nearly level, moderately fine textured 
and medium textured soils on convex rises on the 
glacial lake plain. These soils formed in silty glacial 
lacustrine sediments. Native vegetation was tall grass 
prairie. 

In a representative profile the surface layer is black 
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and very dark grayish brown, friable silty clay loam 
about 17 inches thick. The subsoil, about 14 inches 
thick, is dark grayish brown, friable light silty clay 
loam and silt loam. The underlying material is limy, 
mottled light olive brown and yellowish brown, very 
friable silt loam. 

Permeability is moderate. The available water ca- 
pacity, organic-matter content, and natural fertility 
are high. The depth to the seasonal high water table 
is 8 to 5 feet. 

If Kingston soils are well managed to maintain tilth 
and fertility, they are among the most productive soils 
in the county. They are well suited to all general farm 
Crops. 

Representative profile of Kingston silty clay loam, 
1 to 3 percent slopes, in cultivated area 1,540 feet 
south and 750 feet east of northwest corner sec. 80, 
T. 107 N., R. 27 W. 

Ар--0 to 11 inches, black (10YR 2/1) silty clay 
loam; weak very fine subangular blocky 
Structure; friable; slightly acid; abrupt 
smooth boundary. 

A3—11 to 17 inches, very dark grayish brown 
(10YR 3/2) silty clay loam, very dark 
gray (10YR 3/1) coatings on faces of 
peds; weak very fine subangular blocky 
structure; friable; slightly acid; clear 
smooth boundary. 

В21--17 to 25 inches, dark grayish brown (10YR 
4/2) silty clay loam, very dark brown 
(10YR 2/2) coatings on faces of peds; 
weak very fime and fine subangular 
blocky structures; friable; neutral; clear 
smooth boundary. 

В22--25 to 31 inches, dark grayish brown (10YR 
4/2) silt loam, very dark grayish brown 
(10YR 3/2) coatings on faces of peds; 
weak very fine and fine subangular blocky 
structure; friable; neutral; clear smooth 
boundary. 

С1--81 to 43 inches, light olive brown (2.5Y 5/4) 
silt loam; medium fine distinct yellowish 
brown (10YR 5/4) and light brownish 
gray (10YR 6/2) mottles; weak very fine 
subangular blocky structure; very fria- 
ble; strongly effervescent; mildly alka- 
line; gradual smooth boundary. 

C2—43 to 60 inches, yellowish brown (10YR 5/4) 
silt loam; medium fine distinct light 
brownish gray (10YR 6/2) mottles ; lam- 
inated; very friable; few reddish pipes 
and concretions; strongly effervescent; 
mildly alkaline. 

Thickness of the solum and depth to free carbonates 
range from 20 to 40 inches. Reaction is slightly acid 
to neutral. The A horizon ranges from 12 to 24 inches 
in thickness. It is typically silty clay loam, but the 
range includes silt loam. In some profiles the texture 
is silty clay loam throughout the B and C horizons, 
but silt loam is included. The C horizon is mildly 
alkaline or moderately alkaline. 

Kingston soils are associated with Truman, Madelia, 
and Spicer soils. These soils formed in similar material, 
but Kingston soils are not as wet as Madelia and 
Spicer soils and are wetter than Truman soils. 


197—Kingston silty clay loam, 1 to 3 percent slopes. 
This nearly level soil is on low convex rises and ele- 
vated flats on the lacustrine-mantled ground moraines. 
The areas are irregular in shape and are 5 to 70 acres 
in size. This soil has the profile described for the 
series. 

Included with this soil in mapping are small areas 
of well drained Truman soils on the highest part of 
the slope and poorly drained Madelia soils in swales 
and around the base of slopes. Also included are a 
few areas of Nicollet soil. 

The hazard of erosion is slight. Maintenance of 
tilth and fertility are the main management needs. 

Most of the acreage is used for corn and soybeans. 
This soil is well suited to all crops grown in the county. 
It is fairly to poorly suited to most urban and recrea- 
tional uses because of frost action potential and low 
strength. Capability unit 1-1. 

941—Kingston-Nicollet complex, 1 to 3 percent 
slopes. This nearly level map unit occurs on low convex 
slopes. It is about 60 percent Kingston silty clay loam, 
30 percent Nicollet clay loam, and 10 percent other 
soils. The profiles of the Kingston and Nicollet soils 
differ from the ones described for their respective 
и in having a higher content of very fine and fine 
sand. 

Included with this unit in mapping are areas which 
have a silt loam or fine sandy loam surface layer. 
Small areas of Madelia silty clay loam and Webster 
Silty clay loam on wetter, nearly level and concave 
Slopes are also included. Small areas where slopes are 
more than 3 percent are identified by spot symbols on 
the soil map. 

АП crops commonly grown in the county are grown 
on these soils. Management is needed to maintain good 
tilth and fertility. This soil is fairly to poorly suited 
to most urban and recreational uses because of frost 
action potential and low strength. Capability unit I-1. 


Lake Beaches 


1032—Lake beaches. This area consists of mod- 
erately well drained to poorly drained, narrow, sandy 
and loamy beaches that border lakes, marshes, and 
larger peat bogs. It occupies 2- to 100-acre, nearly 
level to gently sloping areas. Slopes are 1 to 8 percent 
and are mostly convex. Native vegetation was mainly 
water-tolerant grasses. The materials are so inter- 
mingled and variable that they cannot be classified as 
а soil series. 

Texture is variable. Small stones and pockets of 
gravel occur on the surface layer. Reaction is neutral 
to mildly alkaline. The areas may be wet or droughty, 
depending on lake levels and drainage development. 
Most areas have a water table at a depth of 1 to 4 feet 
that is controlled by the water level of the adjacent lake 
or marsh. The water table is lower where the lake 
beaches border peat bogs that have been artificially 
drained. 

Included in mapping are beaches of the Jackson lake- 
bed, east of Amboy, which are predominantly sandy 
loam. The beach is 200 to 800 feet wide on the perimeter 
of the lakebed. About 30 feet from the shore it is sandy, 
but the rest has 10 to 20 inches of sandy loam over cal- 
careous, mottled silt loam. This was perhaps caused by 
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wave action of the water which carried Ше sandy beach 
material farther out into the lake. 

Water table control, flooding, droughtiness, and soil 
blowing are the main management concerns. Land use 
of these areas is variable. Some areas are left idle and 
provide food and cover for wildlife. Some are used as 
pasture. Other areas, adjacent to drained peat bogs, 
are used as cropland. Onsite investigation is needed to 
determine which species of trees and shrubs will grow. 

The seasonal high water table severely limits the use 
of these areas for building site development, recrea- 
tional development, and sanitary facilities. There is a 
high hazard of polluting adjacent lakes if septic tank 
absorption fields are installed. Capability unit IVw-1. 


Lasa Series 


The Газа series consists of gently undulating, some- 
what excessively drained, sandy soils that formed in 
glacial lacustrine or outwash sediments. These soils are 
on sandy outwash plains and in stream delta areas. The 
rock substratum phases are gently sloping to very steep 
and are on rock terraces and escarpments. Native vege- 
tation was tall grass prairie. 

In a representative profile the surface layer is very 
dark gray and very dark grayish brown fine sand about 
15 inches thick. The subsoil is about 30 inches thick. The 
upper part is 21 inches of dark brown and yellowish 
brown fine sand and the lower part is 9 inches of dark 
yellowish brown loamy fine sand. The underlying mate- 
rial is light brownish gray fine sand. 

Permeability is moderately rapid, but varies depend- 
ing on the texture and thickness of the underlying bands 
and depth to bedrock. Organic-matter content is mod- 
erately low. Available water capacity and natural fer- 
tility are low. The seasonal high water table is at a 
depth below 6 feet. There is a hazard of soil blowing. 

Most Lasa soils are cultivated. Because of droughti- 
ness, however, these soils are best suited to early- 
maturing row crops and small grain. 

Representative profile of Lasa fine sand, 2 to 8 per- 
cent slopes in cultivated field 1,515 feet west and 2,570 
feet south of northeast corner sec. 21, T. 107 N., R. 
28 W. 

Ар--0 to 10 inches, very dark gray (10YR 3/1) 
fine sand; weak fine granular structure; 
very friable; slightly acid; abrupt smooth 
boundary. 

A3—10 to 15 inches, very dark grayish brown 
(10YR 3/2) fine sand with common inclu- 
sions of very dark gray (10YR 3/1) 
loamy fine sand; weak fine granular struc- 
ture; very friable; slightly acid; clear 
smooth boundary. 

В21- 15 to 23 inches, dark brown (10YR 3/3) fine 
Sand; weak medium granular structure; 
very friable; slightly acid; clear smooth 
boundary. 

B22— 23 to 36 inches, yellowish brown (10YR 5/4) 
fine sand; weak medium granular struc- 
ture; very friable; slightly acid; abrupt 
smooth boundary. 

B3—36 to 45 inches, dark yellowish brown (10YR 
4/4) loamy fine sand; weak very fine and 
fine subangular blocky structure; friable; 


slightly acid; abrupt smooth boundary. 

С--45 to 60 inches, light brownish gray (10YR 
6/2) fine sand; single grained; loose; 
slightly acid. 

Thickness of the solum ranges from 40 to 70 inches. 
Depth to free carbonates ranges from 60 to 80 inches. 
The A horizon is typically fine sand but ranges to 
loamy fine sand. It is very friable or loose. Reaction is 
medium acid to slightly acid. The B horizon is domi- 
nantly fine sand, but it also contains one or more layers 
of loamy fine sand at a depth of 24 to 50 inches. Consis- 
tence ranges from loose to friable. Reaction is slightly 
acid to neutral. In places, mottles are in the lower part 
of the B horizon. The C horizon is mostly fine sand, but 
in places it is stratified with loamy fine sand. Mottles 
are in this horizon in some pedons. 

Lasa loamy fine sand, rock substratum, is outside the 
defined range of the series because it has fractured 
limestone bedrock at depths between 40 and 80 inches. 

Газа, soils are associated with Fedji and Litchfield 
Soils. They have a sandy C horizon, whereas the Fedji 
soils have а loamy ПС horizon beginning within a depth 
of 40 inches. Lasa and Litchfield soils formed in similar 
material, but Газа 5015 are better drained. 

222B—-Lasa fine sand, 2 to 8 percent slopes. This 
gently undulating soil occupies 5- to 40-acre areas оп 
sandy outwash plains and stream deltas. Slopes are 
plane to convex. This soil has the profile described for 
the series. 

Included with this soil in mapping are areas of very 
poorly drained Dassel soil in depressions and low gradi- 
ent drainageways, and small areas where slopes are 
more than 6 percent. These included areas are identi- 
fied by spot symbols on the soil map. 

Runoff is slow to medium. The main concerns of 
management are slight droughtiness and maintenance 
of fertility. There is also a hazard of erosion. 

Most areas of this soil are cultivated. The soil is best 
Suited to early-maturing varieties of row crops and 
small grain because of its slight droughtiness. It has 
good potential for most urban and recreational uses. If 
septie tank filter fields are installed, there is а hazard 
of contaminating nearby lakes, streams, and wells. 
Capability unit IIIs-1. 

360B—Lasa loamy fine sand, rock substratum, 1 to 
6 percent slopes. This gently sloping soil occupies 8- to 
160-acre areas on rock terraces of the Minnesota River. 
This soil has a profile similar to the one described for 
the series, but it has a loamy fine sand surface layer and 
is .. by limestone bedrock at a depth of 40 to 80 
inches. 

Included with this soil in mapping are small areas 
where bedrock is at a depth of less than 40 inches or 
more than 80 inches. Also included and identified by 
Spot symbols on the soil map are areas where slopes 
are more than 6 percent, a few areas where bedrock is 
exposed at the surface, small areas of Tilfer or Joliet 
soils in drainageways and depressions, and small areas 
of gravel. 

Runoff is slow to medium. The main concerns of 
management are droughtiness and erosion control. This 
soil is subject to soil blowing in spring and in winter if 
there is little or no snow cover. 

This soil is best suited to early-maturing varieties of 
row crops and small grain. Many areas are permanent 
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pasture or woodland. The soil has fair potential for 
most urban and recreational uses but is limited by slope 
and depth to bedrock. Capability unit IVs-1. 

360E—Lasa loamy fine sand, rock subsiratum, 12 
to 35 percent slopes. This soil occupies 4- to 30-acre 
narrow scarp slopes of rock terraces of the Minnesota 
River. It has a profile similar to the one described for 
the series, but it is thinner, has a loamy fine sand sur- 
face layer, and is underlain by limestone bedrock at а 
depth of 40 to 80 inches. 

Included with this soil in mapping are small areas 
where bedrock is at а depth of less than 40 inches or 
more than 80 inches. Small areas of Terril soils are in- 
cluded at the base of some slopes. 

Runoff is medium to rapid. The hazard of erosion is 
severe. Droughtiness and steep slopes severely limit the 
use of this soil for any crops. The soil is well suited to 
woodland or permanent pasture. It is poorly suited to 
most urban and recreational uses because of the slope. 
Capability unit VIIs-1. 


Lerdal Series 


The Lerdal series consists of deep, gently sloping to 
sloping, somewhat poorly drained to moderately well 
drained soils. These soils formed in a limy, shale-rich, 
fine textured and moderately fine textured mantle 3 to 
10 feet thick over medium textured and moderately fine 
textured glacial till. They occur on concave, plane, and 
convex slopes on upland till plains. Slopes are simple 
and complex and are 75 to 150 feet long. Native vegeta- 
tion was mixed deciduous trees and tall grass prairie. 

In a representative profile the surface layer is very 
dark gray silty clay loam about 7 inches thick. The sub- 
surface layer is dark grayish brown silty clay loam 
about 5 inches thick. The subsoil is dark grayish brown 
silty clay in the upper 17 inches and mottled dark gray- 
ish brown silty clay loam in the lower 16 inches. Most 
ped surfaces have very dark grayish brown coatings of 
clay films. The underlying material is limy, grayish 
brown and light olive brown clay loam. 

Permeability is slow. The available water capacity 
and natural fertility are high. Organic-matter content 
is moderate. The seasonal high water table is at a depth 
of 2 to 5 feet, or near tile depth. 

Most areas of Lerdal soils are used as eropland. Some 
are woodland. Erosion is a problem on some slopes. 
Maintenance of good tilth, erosion control, and water 
control are management needs. 

Representative profile of Lerdal silty clay loam, 2 to 
6 percent slopes, eroded, taken in an uneroded area, in 
cultivated area 1,500 feet east and 100 feet south of 
northwest corner sec. 13, T. 106 N., R. 26 W. 

Ар--0 to 7 inches, very dark gray (10YR 8/1) 
silty clay loam, gray (10YR 5/1) dry; 
weak very fine subangular bloeky struc- 
ture; friable; slightly acid; abrupt 
smooth boundary. 

A2—7 to 12 inches, dark grayish brown (2.5Y 
4/2) silty clay loam; weak very fine sub- 
angular blocky structure; friable to firm; 
slightly acid; clear wavy boundary. 

B21t—12 to 21 inches, dark grayish brown (2.5Y 
4/2) silty clay; many fine faint olive 
brown (2.5Y 4/4) mottles; moderate fine 


angular bloeky structure; common thin 
very dark grayish brown (2.5Y 3/2) 
clay films on faces of peds; few sand- 
sized shale particles; strongly acid; clear 
wavy boundary. 

B22tg—21 to 29 inches, dark grayish brown (2.5Y 
4/2) silty clay ; common fine distinct light 
olive brown (2.5Y 5/4 and 5/6) mottles ; 
moderate fine and medium prismatic 
Structure parting to moderate fine and 
medium subangular blocky and angular 
blocky; firm; many thin very dark gray- 
ish brown (2.5Y 3/2) clay films on faces 
of peds; about 4 percent coarse frag- 
ments, mostly shale; very strongly acid; 
clear wavy boundary. 

B23tg—29 to 45 inches, dark grayish brown (2.5Y 
4/2) silty clay loam; many fine distinct 
grayish brown (2.5Y 5/2) and light olive 
brown (2.5Y 5/4) mottles; moderate me- 
dium and coarse prismatic structure; 
firm; many thin dark grayish brown 
(2.5Y 4/2) clay films on faces of peds; 
about 4 percent coarse fragments, mostly 
Shale; strongly acid; clear wavy bound- 


ary. 

С--45 to 60 inches, grayish (2.5Y 5/2) clay loam; 
many fine faint light olive brown (2.5Y 
5/4 and 5/6) mottles; massive; firm; 
common thin dark grayish brown (2.5Y 
4/2) clay films in root channels; about 5 
percent coarse fragments, mostly shale; 
slightly effervescent; neutral. 

Thickness of the solum and depth to free lime range 
from 30 to 60 inches. The Ap horizon is black or very 
dark gray. The А horizon is typically silty clay loam, 
but the range includes silt loam or clay loam. It is 
slightly acid or medium acid. In places the A2 horizon 
is incorporated into the Ap horizon. The B2 horizon is 
typically silty clay that is high in sand, but the range 
includes clay loam, clay, or silty clay loam. Shale frag- 
ments are few to common. Few to many, prominent to 
distinct mottles are in most parts. Consistence is firm 
or very firm. Reaction is strongly acid to very strongly 
acid. Ped coatings of clean sand and silt particles are 
in the upper part of the B horizon in places. Deposits 
of iron around old root channels are in the lower part 
of the B horizon of some places. The sand fraction is 
mostly shale. Clay films range from thin to thick and 
are common to many. The C horizon is typically clay 
loam, but the range includes loam and gritty silty clay 
loam. Consistence is friable or firm. In places a few soft 
masses of lime are in the upper part of this horizon. 

Lerdal soils occur on the landscape with Kilkenny, 
Lester, Shorewood, Minnetonka, and Le Sueur soils. 
They have more clay and less sand and silt than Le 
Sueur soils. They are wetter and grayer in the B horizon 
than Kilkenny and Lester soils. They have more sand 
and less silt in the solum than Shorewood and Minne- 
tonka soils. 

138В2— Lerdal silty clay loam, 2 to 6 percent slopes, 
eroded. This gently sloping soil occupies 3- to 30-acre 
knolls, gentle rises, and flat hilltops. Slopes are about 
15 to 150 feet long. They are concave and convex. This 
Soil has the profile described for the series. 
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Included with this soil in mapping are а few small 
areas of the better drained Kilkenny and Shorewood 
soils. Small, wet areas of Minnetonka, Marna, Glencoe, 
Lura, and Rolfe soils are also included and are identi- 
fied by spot symbols on the soil map. А few uneroded 
areas and areas where slopes are less than 2 percent or 
more than 6 percent are also included. Lime occurs 
within a depth of 20 inches in a few areas of this soil. 

Wetness is a problem on this soil. Runoff is medium. 
The hazard of erosion is moderate because of saturation 
from the perched water table. It is greatest in areas 
adjacent to ravines and draws and on convex slopes. 
Maintaining good tilth and high fertility and applying 
lime are management needs. Plowing when wet often 
results in a hard and cloddy surface layer. Bulk den- 
sity values of surface layers are much lower in the 
woodland areas. 

Most of the acreage is cropland, but a few areas are 
woodland or pasture. Low strength, moderately slow 
permeability, and potential frost action are limitations 
for most urban and recreational uses. Capability unit 
Пел. 

138C2—Lerdal silty clay loam, 6 to 15 percent 
slopes, eroded. This sloping soil occupies 3- to 20-acre 
knolls and side slopes. Slopes are concave and convex 
and are about 75 to 150 feet long. This soil has a profile 
similar to that described for the series, but the soil 
layers are thinner. 

Included with this soil in mapping are a few small 
areas of better drained Kilkenny, Lester, and Shore- 
wood soils. Small, wet areas of Minnetonka, Marna, 
Glencoe, Lura, and Rolfe soils are also included and are 
identified by spot symbols on the soil map. Areas where 
slopes are less than 6 percent or more than 15 percent 
and some severely eroded areas are also included. The 
surface layer is thinnest on the convex slopes, and it is 
lower in organic matter and less friable in these areas. 
Lime occurs at depths of 20 inches in a few areas. 

Wetness is a problem on this soil. Runoff is medium 
to rapid. The hazard of erosion is moderate to severe 
because of saturation from the perched water table. It 
is greatest in areas adjacent to ravines and draws and 
on convex slopes, Hillside seeps are a problem but can 
be corrected with tiles at the seep area. Maintaining 
good tilth and high fertility and applying lime are man- 
agement needs. Plowing when wet often results in a 
hard and cloddy surface layer. 

Most of the acreage is cropland. A few areas are 
woodland and pasture. Low strength, moderately slow 
permeability, potential frost action, and slope are lim- 
itations for most urban and recreational uses. Capabil- 
ity unit IIIe-2. 


Lester Series 


The Lester series consists of gently undulating to 
Steep, well drained soils formed in moderately fine tex- 
tured and medium textured glacial till. These soils oc- 
cupy irregular hilltops and knolls and smooth side 
slopes. Slopes are convex and plane. Native vegetation 
was mixed deciduous trees and tall grass prairie. 

In à representative profile the surface layer is very 
dark gray loam about 10 inches thick. The next 5 inches 
is very dark grayish brown friable loam. The subsoil is 


about 33 inches thick. The upper part is 6 inches of dark 
brown friable clay loam, and the lower part is dark 
yellowish brown, yellowish brown, and light olive brown 
friable clay loam and loam. The underlying material is 
limy, light olive brown friable loam. 

Permeability is moderate. The seasonal high water 
table is below a depth of 6 feet. The available water 
capacity, organic-matter content, and natural fertility 
are high. 

Most areas of the less sloping Lester soils are used 
as cropland. The steeper areas are woodland or per- 
manent pasture, The hazard of erosion is the major lim- 
itation to use of these soils for crops. Maintenance of 
tilth is а, special management need. 

Representative profile of Lester loam, 2 to 6 percent 
Slopes in cultivated field 1,655 feet north and 50 feet 
west of southeast corner sec. 18, T. 107 N., R. 25 W. 

Ар--0 to 10 inches, very dark gray (10YR 3/1) 
loam, dark gray (10YR 4/1) dry; weak 
fine and medium subangular blocky struc- 
ture; friable; neutral; abrupt smooth 
boundary. 

A3— 10 to 15 inches, very dark grayish brown 
(10YR 8/2) loam; moderate fine and me- 
dium subangular bloeky structure; fri- 
able; common clean sand and silt particles 
on faces of peds; slightly acid ; clear wavy 


boundary. 
B1—15 to 21 inches, dark brown (10YR 4/3) clay 
loam; moderate medium  subangular 


blocky structure; friable; common clean 
sand grains on faces of peds; about 4 per- 
cent coarse fragments; slightly acid; 
clear wavy boundary. 

B21t—21 to 30 inches, dark yellowish brown 
(10YR 4/4) clay loam ; moderate medium 
subangular blocky structure; friable; 
dark brown (10YR 4/3) and very dark 
grayish brown (10YR 3/2) clay films on 
faces of peds; common clean sand grains 
on faces of peds and in tubular pores; 
about 4 percent coarse fragments; 
slightly acid ; clear wavy boundary. 

B22t—30 to 41 inches, yellowish brown (10YR 

5/4) clay loam; moderate medium pris- 

matic structure parting to moderate me- 

dium subangular blocky; friable; many 
moderately thick very dark grayish 
brown (10YR 3/2) and dark brown 

(10YR 4/3) clay films on faces of peds 

and in pores; about 4 percent coarse 

fragments; slightly acid; clear wavy 
boundary. 

to 48 inches, light olive brown (2.5Y 

5/4) loam; moderate coarse prismatic 

structure parting to weak coarse suban- 

gular blocky; friable; many thick black 

(10YR 2/1) and dark brown (10YR 

3/3) clay films on faces of peds; about 5 

percent coarse fragments; neutral; clear 

wavy boundary. 

С--48 to 60 inches, light olive brown (2.5Y 5/4) 
loam; common medium distinct yellowish 
brown (10YR 5/6) mottles; massive; 
friable; soft lime masses ; about 5 percent 


B8t—41 
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coarse fragments; strongly effervescent; 
mildly alkaline. 

Thickness of the solum and depth of lime range from 
20 to 54 inches. Coarse fragments of mixed lithology 
make up 2 to 8 percent of the solum and C horizon. The 
Ар or АТ horizon is typically black, very dark gray, or 
very dark brown loam, but the range includes clay 
loam. Some profiles have an A2 horizon as thick as 4 
inches. It is very dark gray, dark gray, or dark grayish 
brown. The A horizon is slightly acid to medium acid. 
The Bl horizon is very dark grayish brown or dark 
grayish brown and is slightly acid or medium acid. 
The B2 horizon is slightly acid to strongly acid and it 
is 9 to 22 inches thick. The B3 horizon is slightly acid or 
neutral. 

These soils have a thicker, darker colored A horizon 
than that defined for the series, but this difference does 
not alter the use or management of the soils. 

Lester soils are associated with Kilkenny, Le Sueur, 
and Cordova soils. They are better drained and have 
brighter colors in the B horizon than Le Sueur and Cor- 
dova soils. They contain less clay and more sand and 
silt in the solum than Kilkenny soils. 

106B—Lester loam, 2 to 6 percent slopes. This 
gently undulating soil occupies 5- to 30-acre knolls, hill- 
tops, and rises. Slopes are about 80 to 150 feet long. 
This soil is above the more sloping Lester soils on the 
landscape. It has the profile described for the series. 
The soil layers are thinner where slopes are more con- 
vex. 

Included with this soil in mapping are moderately 
eroded areas on the convex slopes. A few areas where 
slopes are more than 6 percent are also included. The 
concave slopes are occupied by small areas of Cordova, 
Le Sueur, or Webster soils and are identified by spot 
symbols on the soil map. In a few areas the surface layer 
and the upper part of the subsoil are sandy loam. 

Runoff is medium. The hazard of erosion is moderate 
in eultivated areas. Good tilth is difficult to maintain 
without special management practices. 

Most areas of this soil are used as cropland. A few 
are wooded. This soil has fair to good potential for most 
urban uses. Capability unit Пе-2. 1 

106C—Lester loam, 6 to 12 percent slopes. This 
rolling soil occupies 5- to 20-acre, irregularly shaped 
knolls and hillsides. Slope segments are 80 to 150 feet 
long. This soil has a profile similar to that described for 
the series, but the soil layers are thinner on the more 
convex slopes. 

Included with this soil in mapping are a few areas 
where slopes are less than 6 percent or more than 12 
percent. Erosion, tree removal, and deep tillage have 
mixed part of the brownish subsoil with the surface 
layer in some areas. This mixed layer has browner 
colors, has less organic matter, and is less friable 
than is typical. The concave slopes are occupied by 
small areas of Cordova, Le Sueur, or Hamel soils and 
are identified by spot symbols on the soil map. Small 
areas of Storden and Estherville soils occur on convex 
slopes and are also identified by spot symbols. 

Runoff is medium. Erosion control and maintenance 
of fertility are the major management needs. 

Areas of this soil are woodland or cropland. The soil 
is well suited to most erops grown in the county. It has 


fair potential for most urban and recreational uses. 
Capability unit Ше-1. 

106D—Lester loam, 12 to 18 percent slopes. This 
moderately steep soil occupies 5- to 20-acre knolls and 
side slopes. Relief is convex and concave. Slopes are 
about 80 to 150 feet long, This soil has a profile similar 
to that described for the series, but the layers are 
thinner. 

Included with this soil in mapping are а few areas 
where slopes are less than 12 percent or more than 18 
percent. Erosion, tree removal, and deep tillage have 
mixed part of the brownish subsoil with the surface 
layer in some areas. This mixed layer has browner 
colors, has less organic-matter content, and is less fri- 
able than is typical. Drainageways and depressions on 
the concave slopes are occupied by Cordova, Hamel, or 
Le Sueur soils. In a few areas the surface layer and the 
upper part of the subsoil are sandy loam. At the base of 
many slopes is a soil that has a thick surface layer. 

Runoff is rapid. Erosion control and maintenance of 
fertility are the major management needs. 

This soil is used mainly for row erops. А few areas 
are pasture or woodland. Slope is the main limitation 
for urban and recreational uses. Capability unit IVe-1. 

106E—Lesier loam, 18 to 24 percent slopes. This 
Steep soil occupies wooded and pastured slopes along 
the major rivers and their tributaries. Slopes are 80 
to 150 feet long. They are convex and concave. This soil 
is dissected at frequent intervals by shallow down slope 
drains and occasional abrupt, deep, narrow ravines. It 
has a profile similar to that described for the series, but 
the layers are thinner. 

Included with this soil in mapping are a few small 
areas of Storden soils on the convex slopes. А few areas 
have Estherville soils mixed with Storden soils, and in 
some areas there is a thin sandy loam mantle. Erosion, 
tree removal, and deep tillage have mixed part of the 
brownish subsoil with the surface layer in some areas. 
This mixed layer has browner colors, has less organic 
matter, and is less friable. Small areas of Hamel and 
Terril soils that have a thick surface layer are included 
at the base of some slopes. 

Most of the acreage is woodland; a few areas are used 
as permanent pasture. The steep, wooded slopes com- 
monly limit this soil to esthetic enhancement of the 
natural environment. Capability unit VIe-1. 


Le Sueur Series 


The Le Sueur series consists of moderately well 
drained, nearly level soils on slight convex rises on the 
ground moraine. These soils formed in limy, moderately 
fine textured and medium textured glacial till. Native 
oo was tall grass prairie and mixed deciduous 

rees. 

In a representative profile (fig. 6) the surface layer 
is black clay loam about 13 inches thick. The subsoil, 
about 28 inches thick, is dark grayish brown, olive 
brown, and grayish brown clay loam with dark colored 
clay films. The underlying material is mottled olive 
brown loam. 

Permeability is moderate. Available water capacity, 
organie-matter content, and natural fertility are high. 
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Figure 6.—Profile of Le Sueur clay loam. 


гын seasonal high water table is at a depth of 3 to 5 
eet. 

Most areas of Le Sueur soils are cropland, but some 
remain in trees. The soils are well suited to all general 
farm crops. They respond well to fertilizers and chemi- 
cals. 

Representative profile of Le Sueur clay loam, 1 to 3 
percent slopes in cultivated area 1,980 feet north and 
100 feet west of southeast corner sec. 18, T. 107 N., R. 
25 W. 

Ар--0 to 9 inches, black (10YR 2/1) clay loam, 
gray (10YR 5/1) dry; weak very fine and 
fine subangular blocky structure; friable; 
neutral; abrupt smooth boundary. 

А12--9 to 13 inches, black (10YR 2/1) clay loam; 
moderate fine subangular blocky struc- 
ture; friable; very dark gray (10YR 


3/1) coatings on faces of peds; neutral; 
clear wavy boundary. 

B21t—13 to 16 inches, dark grayish brown (2.5Y 
4/2) clay loam; moderate fine and me- 
dium subangular blocky structure; fri- 
able; few thin very dark gray (10YR 
3/1) and dark grayish brown (10YR 
4/2) clay films on faces of peds; about 3 
percent coarse fragments ; neutral; clear 
wavy boundary. 

B22t—16 to 25 inches, grayish brown (2.5Y 5/2) 
clay loam; moderate medium prismatic 
Structure parting to moderate medium 
subangular blocky; friable; many thin 
very dark grayish brown (2.5Y 3/2) and 
very dark gray (10YR 3/1) clay films on 
faces of peds; about 8 percent coarse 
fragments; medium acid; clear smooth 
boundary. 

В281—25 to 36 inches, olive brown (2.5Y 4/4) 
clay loam; common medium distinct 
strong brown (7.5YR 5/6) mottles ; mod- 
erate medium prismatic structure parting 
to moderate medium and coarse suban- 
gular blocky; friable; common moder- 
ately thick very dark gray (10YR 3/1) 
and very dark grayish brown (10YR 3/2) 
clay films on faces of peds and in pores; 
about 3 percent coarse fragments; me- 
dium acid; clear wavy boundary. 

B3t—36 to 41 inches, grayish brown (2.5Y 5/2) 
clay loam; common medium distinct 
strong brown (7.5YR 5/6) mottles; 
moderate coarse prismatic structure 
parting to weak coarse subangular 
blocky ; friable; many thick black (10YR 
2/1) and olive brown (2.5Y 4/4) clay 
films on faces of peds and in pores; about 
4 percent coarse fragments; neutral; 
clear wavy boundary. 

С--41 to 60 inches, olive brown (2.5Y 4/4) loam; 
common medium distinct light brownish 
gray (2.5Y 6/2) and yellowish brown 
(10YR 5/6) mottles; friable; black 
(10YR 2/1) clay films on some pores in 
upper part; about 4 percent coarse frag- 
ments; slightly effervescent; mildly 
alkaline. 

Thickness of the solum and depth to lime range from 
30 to 55 inches. The Alp and А12 horizons typically 
are clay loam, but the range includes silty clay loam, 
loam, and silt loam. They are black to very dark gray. 
Some profiles have a dark gray or dark grayish brown 
A2 horizon as much as 5 inches thick. The A horizon 
ranges from neutral to medium acid but is generally 
medium acid. The B horizon is 15 to 34 inches thick. In 
places the lower part is loam. The B horizon ranges 
from slightly acid to very strongly acid but is generally 
medium acid. The C horizon is dark grayish brown to 
grayish brown. It is mildly alkaline to moderately al- 
kaline and is slightly effervescent to strongly efferves- 
cent. 

Le Sueur, Lester, Cordova, and Glencoe soils formed 
in similar materials. Le Sueur soils have a grayer solum 
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and are wetter than Lester soils. They are better 
drained than Cordova and Glencoe soils. 

239- Пе Sueur clay loam, 1 to 3 percent slopes. This 
nearly level soil oecupies 3- to 40-acre, irregularly 
Shaped, low gradient rises or hilltops. Slopes are con- 
cave and convex. 

Included with this soil in mapping are some areas 
of Lester soils that have 2 to 6 percent slopes. Small 
areas that are similar to Shorewood soils are included 
within large mapped areas. Small, wet areas of Cor- 
dova and Webster soils on concave slopes are included 
and are identified by spot symbols on the soil map. In- 
cluded in urban areas are places where Le Sueur soil 
has been excavated for foundations, basements, or 
roads and spread on the ground's surface or used to fill 
in depressions. 

There is very little or no erosion, and the hazard of 
erosion is slight because of the low gradient short 
slopes. This soil is used mainly for row crops, though 
some areas still remain in woodland. Other than slight 
seasonal wetness, this soil has few limitations for farm- 
ing. If worked when wet, the surface layer compacts 
easily, tilth is destroyed, and the soil becomes hard and 
cloddy. 

In urban areas runoff is high from roofs, roads, and 
other paved surfaces which cover as much as 50 percent 
of the surface layer. This soil has fair to poor potential 
for most urban uses because of the moderate shrink- 
swell potential, low strength, and seasonal wetness. 
Capability unit 1—1. 


Litchfield Series 


The Litchfield series consists of nearly level, some- 
what poorly drained to moderately well drained, coarse 
textured soils formed in glacial outwash or lacustrine 
sediments. These soils occupy broad flats and slight 
rises on outwash plains and deltas. Slopes are plane to 
slightly convex. Native vegetation was tall grass 
prairie. 

In a representative profile the surface layer is very 
dark gray loamy fine sand about 16 inches thick. The 
subsoil, about 86 inches thick, is mottled very dark 
grayish brown, dark grayish brown, and light olive 
brown loamy fine sand in the upper part and mottled 
olive gray fine sandy loam in the lower part. The under- 
lying material is mottled light brownish gray, loose 
fine sand. 

Runoff is slow. Permeability is moderately rapid. 
The seasonal high water table is at a depth of 8 to 5 
feet. Available water capacity and natural fertility are 
low. Organic-matter content is moderate. 

Drought is a problem. These soils respond well to ap- 
plications of fertilizer if adequate moisture is available. 
Most areas of Litchfield soils are used for corn and 
soybeans. 

Representative profile of Litchfield loamy fine sand, 1 
to 3 percent slopes 2,540 feet south and 1,450 feet west 
of northeast corner sec. 26, T. 107 N., R. 29 W. 

Ар--0 to 8 inches, very dark gray (10YR 3/1) 
loamy fine sand; weak fine granular 
structure; friable; neutral; abrupt 
smooth boundary. 

A12—8 to 16 inches, very dark gray (10YR 3/1) 
loamy fine sand; weak fine granular 


structure; very friable; neutral; clear 
smooth boundary. 

В1--16 to 24 inches, very dark grayish brown 
(10YR 3/2) loamy fine sand; few fine 
faint dark brown (10YR 3/3) mottles; 
weak medium subangular blocky struc- 
ture; very friable; medium acid; clear 
smooth boundary. 

B21—24 to 39 inches, dark grayish brown (10YR 
4/2) fine sand; common fine faint very 
dark grayish brown (10YR 3/2) mottles; 
single grained; loose; medium acid; clear 
smooth boundary. 

B22—39 to 48 inches, light olive brown (2.5Y 5/4) 
loamy fine sand; few fine distinct light 
olive brown (2.5Y 5/6) mottles; single 
grained; loose; medium acid; clear 
smooth boundary. 

B23—48 to 52 inches, olive gray (5У 5/2) fine 
sandy loam; many coarse prominent yel- 
lowish brown (LOYR 5/6) mottles; mod- 


erate fine angular blocky structure; 
friable; medium acid; clear smooth 
boundary. 


C—52 to 60 inches, light brownish gray (2.5Y 
6/2) fine sand; common coarse prominent 
yellowish brown (10YR 5/6) mottles; 
single grained; loose; slightly acid. 

Solum thickness ranges from 36 to 65 inches. Depth 
to lime is 50 to 100 inches. The A horizon is 10 to 24 
inches thick. It is typically loamy fine sand, but the 
range includes fine sandy loam, The upper part of the B 
horizon is fine sand or loamy fine sand. Some parts of 
the B horizon have finer textures including sandy loam, 
fine sandy loam, or loam. Mottles are few to common. 
The C horizon is mostly fine sand or sand, but can in- 
clude thin, discontinuous, medium textured or moder- 
ately coarse textured strata. In places loam till or silty 
lacustrine sediments are below a depth of 40 inches. 

Litchfield soils occur on the landscape with Lasa, 
Fieldon, Darfur, and Dassel soils. They are wetter than 
the Lasa soils and better drained than the Darfur, 
Fieldon, and Dassel soils. 

181—Litchfeld loamy fine sand, 1 to 3 percent 
slopes. This nearly level soil occupies 5- to 20-acre 
broad flats within areas of Dickinson, Estherville, and 
Darfur soils. Slopes are plane to slightly convex. This 
soil has the profile described for the series. 

Included with this soil in mapping are small areas of 
Dickinson and poorly drained Darfur soils and sandy 
soils which lack the finer textured bands. Also included 
are some areas of soils that have an alkaline surface 
layer and some that have a silty substratum at a depth 
of 40 to 60 inches. Soils that have finer textured bands 
of silt loam are also included. 

This soil has a severe hazard of soil blowing in unpro- 
tected areas in winter and spring. It is used mainly for 
row crops. Droughtiness, low natural fertility, and 
slight seasonal wetness limit its effectiveness for farm 
use unless irrigation and fertilization are provided. 

This soil has only fair potential for most urban and 
recreational uses because of the seasonal high water 
table. There is a high hazard of contamination of ground 
water sources if septic tanks are placed in this soil. 
Capability unit IIIs-1. 
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946—Litchfield-Nicollet complex, 1 to 3 percent 
slopes. This nearly level to gently undulating map unit 
is one of moderately well drained soils on convex slopes. 
The irregular slopes are 75 to 125 feet long. Areas 
range from 8 to 25 acres in size. This unit is about 60 
percent Litchfield loamy fine sand, 30 percent Nicollet 
clay loam, and 10 percent other soils. The profile of 
Litchfield soils differs from that described for the se- 
ries in having loamy glacial till at depths of 40 to 72 
inches. The profile of Nicollet soil differs in having a 
higher sand content in the surface layer. 

Included with this unit in mapping are small sandy 
areas. Small areas where the subsoil is fine sandy loam 
or very fine sandy loam to a depth of 20 to 36 inches 
are also included. In places the underlying material is 
silt loam. Small areas of the poorly drained Granby, 
Darfur, and Webster soils which are on the nearly level, 
concave slopes adjacent to the Litehfield-Nieollet com- 
plex are also included. 

АП crops commonly grown in the county are grown 
on these soils. The soils are moderately well suited to 
crops, depending upon the amount of rainfall. Droughti- 
ness 15 а limitation. Soil blowing is a hazard оп bare 
fields in winter and spring. Management is needed to 
control erosion and to maintain high levels of organic 
matter and plant nutrients. The seasonal high water 
table is the main limitation for urban and recreational 
uses. Litchfield loamy fine sand, capability unit IIIs—1; 
Nicollet clay loam, capability unit 1-1. 


Lomax Series 


The Lomax series consists of deep, well drained, 
medium textured soils formed in moderately coarse 
textured, older alluvium. These soils occupy relatively 
high positions on the flood plain where the river has 
degraded to a lower level. They are not subject to 
present day flooding. Native vegetation was mixed 
deciduous forest and tall grass prairie. 

In a representative profile the surface layer is black 
and very dark gray loam about 19 inches thick. The 
subsoil is very dark grayish brown, dark grayish 
brown, and dark brown loam and fine sandy loam about 
41 inches thick. 

Permeability is moderately rapid, and the available 
water capacity is moderate to high. Organic-matter 
content and natural fertility are high. Runoff is slow. 
ЁЫН seasonal high water table is below а depth of 6 
eet. 

Lomax soils are used as cropland. They are well 
suited to most row crops, although they may be slightly 
droughty during prolonged dry periods. They warm 
up early in spring and are easy to till. They respond 
well to good management. 

Representative profile of Lomax loam, 1 to 3 per- 
cent slopes 2,875 feet east and 2,045 feet south of 
northwest corner sec. 18, T. 106 N., R. 27 W. 

Ар--0 to 9 inches, black (10YR 2/1) loam; weak 
very fime and fine subangular blocky 
structure; friable; slightly acid; abrupt 
smooth boundary. 

А12--9 to 14 inches, black (10YR 2/1) loam; weak 
very fine and fine subangular blocky 
structure; friable; slightly acid; clear 
smooth boundary. 


A3—14 to 19 inches, very dark gray (10YR 3/1) 
loam; weak very fine and fine subangular 
blocky structure; friable; slightly acid; 
clear smooth boundary. 

B2—19 to 26 inches, very dark grayish brown 
(10YR 3/2) loam; weak very fine and fine 
subangular blocky structure; friable; 
slightly acid; elear smooth boundary. 

B31—26 to 32 inches, dark grayish brown (10YR 
4/2) fine sandy loam; weak very fine and 
fine subangular blocky structure; very 
friable; slightly acid; clear smooth 
boundary. 

В32— 32 to 60 inches, dark brown (10YR 4/3) fine 
sandy loam; weak very fine and fine sub- 
angular blocky structure; very friable; 
slightly acid. 

Thickness of the solum ranges from 40 to 70 inches. 
The depth to lime is 60 inches or more. The A horizon 
is 24 to 42 inches thick. It generally is loam, but in 
places it is fine sandy loam. The B horizon ranges from 
loam or sandy loam to fine sandy loam, and a few 
places have thin, intermittent strata of finer textures. 
The A and B horizons are slightly acid to neutral. The 
C horizon is sand or loamy sand or stratified sandy 
material. It ranges from neutral to medium acid. 

The Lomax soil is outside the defined range of the 
series because it has lower chroma in the B horizon. 
This difference, however, does not alter the use or 
management. 

Lomax soils formed in landscape positions similar 
to those of Minneopa and Dorchester soils. They have 
more silt and clay and less sand than Minneopa soils. 
In eontrast with Dorchester soils, they have more sand 
throughout the profile, are more permeable, have a 
thicker, dark colored A horizon, and are well drained. 

248—Lomax loam, I 10 3 percent slopes. This nearly 
level soil occupies high terraces that are 30 to 50 feet 
above present stream flood stages. Areas are b to 60 
acres in size. This soil commonly has a sharp escarp- 
ment slope toward the river and an abandoned stream 
channel toward the uplands. 

Included with this soil in mapping are small areas of 
moderately well drained Dorchester soils and sandier 
Minneopa soils. Also included are areas that have a 
seasonal high water table at a depth of 3 to 5 feet, 
small areas of soils that have a sandy and gravelly 
layer, and areas where slopes are more than 3 percent. 

Runoff is slow. The main concern of management is 
slight droughtiness. Most areas of this soil are used 
for crops, although some are still in woodland. This soil 
has good potential for most urban and recreational 
uses. Capability unit I-1. 


Lura Series 


The Lura series consists of deep, very poorly drained 
soils formed in fine textured glacial lacustrine sedi- 
ments over glacial till. These soils occupy depressions 
in the lake plain. Native vegetation was marsh grass, 
reeds, and sedges. 

In а representative profile the surface layer is black 
and very dark grày silty clay and clay about 58 inches 
thick. The underlying material is mottled gray and 
olive gray silty clay. 
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Runoff is very slow, and permeability is slow. Avail- 
able water capacity, organic-matter content, and nat- 
ural fertility are high. Depth to the seasonal high 
water table is less than 1 foot, or near tile depth. 

These soils are well suited to farm crops if they are 
adequately drained and managed, Most areas of Lura 
soils have been drained and are used for row crops. 
Undrained areas are used mainly for wild hay and 
pasture. They offer good cover for wildlife. 

Representative profile of Lura silty clay in culti- 
vated area 560 feet north and 2,250 feet east of south- 
west corner sec. 26, T. 105 N., R. 27 W. 

Ар--0 to 10 inches, black (10YR 2/1) silty clay; 
weak and moderate very fine subangular 
blocky structure; friable; neutral; abrupt 
smooth boundary. 

A12—10 to 20 inches, black (БУ 2/1) silty clay; 
weak and moderate very fine angular 
blocky structure; friable; neutral; clear 
smooth boundary. 

А18--20 to 26 inches, black (БҮ 2/1) clay; few 
fine distinct olive (БУ 5/4) mottles; weak 
coarse prismatie structure parting to 
moderate very fine angular blocky; very 
dark gray (БҮ 3/1) coarse blotches ; neu- 
tral; clear smooth boundary. 

А14--26 to 46 inches, black (5Y 2/1) clay ; mod- 
erate very fine angular blocky structure; 
firm; slightly acid; clear smooth bound- 


ary. 

А15 46 to 58 inches, very dark gray (БУ 8/1) 
silty clay; common fine distinct dark 
gray (БҮ 4/1) and olive gray (5Y 4/2) 
mottles; weak and moderate very fine 
angular bloeky structure; friable; slightly 
acid; clear smooth boundary. 

С--58 to 60 inches, gray (5Y 5/1) and olive gray 
(БҮ 5/2) silty clay; common fine distinct 
olive (5Y 5/4) mottles; weak very fine 
angular structure; friable; slightly acid. 

Thickness of the solum and depth to free carbonates 
range from 40 to 80 inches. The depth to the under- 
lying loamy till commonly ranges from 48 to 80 inches. 
The A horizon typically is silty clay but ranges from 
silty clay loam to clay. It is slightly acid to neutral. 
The C horizon is typically silty clay, but the range in- 
cludes silty clay loam, clay loam, and in places, elay. 
The C horizon is neutral to mildly alkaline. 

Lura soils are associated with Barbert, Beauford, 
Marna, Waldorf, and Minnetonka soils. They are wet- 
ter than the Beauford, Marna, Waldorf, and Minne- 
tonka soils. Lura soils have more clay in the A horizon, 
are less acid, and lack the argillie horizon of the 
Barbert soil. 

211—-Lura silty clay. This nearly level soil occupies 
3- to 15-acre depressions and swales and 5- to 40-acre 
long winding, low gradient drainageways. Slopes are 
0 to 2 percent. They are plane to slightly concave. 

Included with this soil in mapping are a few areas 
where slopes are 2 to 4 percent. Also included are small 
areas of Barbert soil and better drained Marna, Minne- 
tonka, Waldorf, and Beauford soils on adjacent nearly 
level land. Some soils that have a thin organie mat 
in the deepest part of depressions are also included. 

This soil has a severe hazard of wetness unless it is 


drained. The main concerns of management are ге- 
moval of excess water and maintenance of good tilth. 

This soil is used mainly for row crops. Undrained 
areas are used mainly for wild hay and pasture. Run- 
off is slow to ponded, and drainage is essential for the 
crops commonly grown in the county. The soil can 
be tilled properly only within а narrow range of soil 
moisture content. If worked when wet, it puddles 
easily, tilth is destroyed, aeration is reduced, and the 
soil becomes hard and cloddy when dry. 

_ The seasonal high water table, slow percolation rates, 
high shrink-swell potential, and low strength severely 
limit this soil for most urban and recreational uses. 
Capability unit IIIw-1. 


Madelia Series 


The Madelia series consists of deep, nearly level, 
poorly drained, medium textured and moderately fine 
textured soils formed in friable glacial lacustrine sedi- 
ments. These soils occupy flats and drainageways on 
the silt-mantled till plain. Native vegetation was a wet 
Site community of the tall grass prairie. 

In а representative profile the surface layer is black 
and very dark gray silty clay loam about 19 inches 
thick. The subsoil is mottled olive gray friable silty 
clay loam about 8 inches thick. The underlying material 
is limy, mottled olive gray and olive silt loam and silty 
clay loam. 

Permeability is moderate. Available water capacity, 
organic-matter content, and natural fertility are high. 
Runoff is slow. Depth to the seasonal high water table 
is 1 to 3 feet, or near tile depth. Removal of excess 
water and maintenance of tilth are management needs. 

If Madelia soils are adequately drained and well 
managed, they are excellent cropland, and most areas 
are used for this purpose. Limitations for many urban 
uses are moderate to severe. 

Representative profile of Madelia silty clay loam 
1,680 feet south and 220 feet east of northwest corner 
sec. 30, T. 107 N., В. 27 W. 

Ap—0 to 9 inches, black (10YR 2/1) silty clay 
loam; weak very fine subangular blocky 
structure;  friable; neutral; abrupt 
smooth boundary. 

А12--9 to 14 inches, black (10YR 2/1) silty clay 
loam; weak fine subangular blocky struc- 
ture; friable; neutral; gradual wavy 
boundary. 

A3g—14 to 19 inches, very dark gray (10YR 3/1) 
silty clay loam; weak fine subangular 
blocky structure; friable; few thin gray- 
ish brown (2.5Y 5/2) channel fillings; 
many fine tubular pores; neutral; gradual 
irregular boundary. 

B2g—19 to 27 inches, olive gray (БУ 5/2) silty 
clay loam ; few medium distinct light olive 
brown (2.5Y 5/6) mottles; moderate fine 
subangular blocky structure; friable; 
many fine tubular pores; few dark col- 
ored tongues and krotovinas; neutral; 
abrupt wavy boundary. 

C1g—27 to 37 inches, olive gray (БҮ 5/2) and 
olive (БҮ 5/3) silty clay loam; many 
medium prominent yellowish brown 
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(10YR 5/8) mottles; weak fine subangu- 
lar blocky structure; friable; few dark 
colored krotovinas; many fine rounded 
black concretions; many fine tubular 
pores; slightly effervescent; mildly al- 
kaline; abrupt wavy boundary. 

C2g—37 to 60 inches, pale olive (5У 6/3) and 
olive gray (БҮ 5/2) silt loam; many fine 
prominent yellowish brown (10YR 5/8) 
mottles; laminated; friable; strongly ef- 
fervescent; mildly alkaline. 

Thickness of the solum and depth to free lime range 
from 25 to 40 inches. The solum is slightly acid or 
neutral throughout. The A horizon is black or very dark 
gray and is 16 to 24 inches thick. It is typically silty 
clay loam but the range includes silt loam. 'The B hori- 
zon is typically silty clay loam, but the range includes 
silt loam. The C horizon is silt loam, silty clay loam, 
or stratified silt loam and loam high in content of very 
fine sand. 

Madelia soils are associated with Kingston, Truman, 
Spicer, and Okoboji soils. Madelia, Truman, and 
Kingston soils formed in similar material, but Madelia 
soils are more poorly drained and lie lower on the land- 
зсаре. Madelia soils are similar to Spicer soils, but 
they lack the free lime carbonates throughout the pro- 
file. They have a thinner А horizon than Okoboji soils. 

136—Madelia silty clay loam. This nearly level soil 
is on broad flats and drainageways in the lake plain 
and lacustrine-mantled till plain. Areas are small to 
large. This soil has the profile described for the series. 
Slopes are 0 to 2 percent and plane to concave. 

Included with this soil in mapping are small areas 
of better drained Kingston soils on slight convex rises. 
Also ineluded are small areas of poorly drained, finer 
textured Marna and Waldorf soils. Areas of Okoboji 
soils in small depressions and small areas of limy Spicer 
soils on rims of depressions and drainageways are 
identified by spot symbols on the soil map. 

The main concern of management is the removal 
of excess water. Tile drainage is needed. If this soil 
is tilled when too wet, the surface layer becomes cloddy. 

Most areas of this soil are used for corn and soy- 
beans. This soil is well suited to crops if excess water 
is removed and tilth is maintained. A few undrained 
areas are in hay or pasture. This soil is poorly suited 
to most urban and recreational uses because of wetness 
and low strength. Capability unit 11۷-۰ 

947—Madelia-Webster silty «ау loams. This nearly 
level map unit is one of poorly drained soils on upland 
flats and in drainageways. It occupies irregular 8- 
to 25-acre tracts. It 15 about 60 percent Madelia silty 
clay loam, 35 percent Webster silty clay loam, and 5 
percent other soils. The profile of Madelia soils differs 
from that described for the series in having glacial till 
at depths of 48 to 72 inches. Slopes are 0 to 2 percent. 

Included with this unit in mapping are small areas 
of Glencoe and Okoboji soils in depressions and small 
areas of moderately well drained Kingston soils on 
low, convex slopes. 

All crops commonly grown in the county are grown 
on the soils of this unit. Wetness is a limitation, and 
tile drainage is needed. Tillage practices should be re- 
Strieted when these soils are wet. This unit is poorly 


suited to most urban and recreational uses because of 
wetness and low strength. Capability unit IIw—1. 


Marna Series 


The Marna series consists of deep, poorly drained 
Soils on nearly level, smooth slopes. These soils formed 
in à mantle of fine textured and moderately fine tex- 
tured lacustrine sediments and underlying medium tex- 
tured and moderately fine textured glacial till. Native 
vegetation was a wet site community of the tall grass 
prairie. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam and silty clay about 
20 inches thick. The upper part of the subsoil is 
mottled dark grayish brown, olive gray, and olive clay 
12 inches thick. The lower part is mottled dark olive 
gray and olive gray clay loam about 9 inches thick. 
'The underlying material is limy, mottled olive gray 
and gray clay loam and loam. 

Permeability is slow. Available water capacity, 
organic-matter content, and natural fertility are high. 
'The depth to the seasonal high water table is 1 to 3 
feet, or near tile depth. 

Marna soils are well suited to row crops if they are 
well managed. The main management needs are ade- 
quate tile drainage and maintenance of good surface 
tilth. Most of the acreage is used for row crops. 

Representative profile of Marna silty clay loam in 
cultivated area 10 feet east and 5 feet north of south- 
west corner sec. 23, T. 105 N., R. 28 W. 

Ар--0 to 9 inches, black (N 2/0) silty clay loam; 
moderate fine subangular blocky struc- 
ture; firm ; many root channels and worm 
casts; few coarse fragments; slightly 
acid; gradual smooth boundary. 

А12--9 to 15 inches, black (N 2/0) silty clay; 
moderate fine subangular blocky struc- 
ture; very firm; abundant roots and 
worm casts; few coarse fragments; 
slightly acid; clear wavy boundary. 

A3g—15 to 20 inches, very dark gray (10YR 3/1) 
silty clay; moderate fie subangular 
blocky structure; very firm; common 
worm easts; few tongues of dark gray 
(10YR 4/1); few coarse fragments; 
slightly acid; gradual smooth boundary. 

B21g—20 to 26 inches, dark grayish brown (2.5Y 
4/2) clay, very dark grayish brown 
(2.5Y 3/2) coatings on faces of peds; few 
fine distinct olive (БҮ 5/6) mottles ; mod- 
erate fine subangular blocky structure; 
very firm; common rounded sand-sized 
shale particles; few coarse fragments; 
slightly acid; gradual smooth boundary. 

B22g— 26 to 32 inches, olive gray (БУ 5/2) and 
olive (БҮ 5/3) clay, olive gray (БҮ 4/2) 
coatings on faces of peds; many fine 
distinct light olive brown (2.5Y 5/4) 
mottles; moderate medium  prismatic 
Structure parting to moderate medium 
subangular blocky; firm; common shale 
pebbles; few coarse fragments; neutral; 
gradual smooth boundary. 

IIB3g—32 to 41 inches, dark olive gray (5Y 8/2) 
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and olive gray (БҮ 4/2) heavy clay 
loam ; many fine distinct light olive brown 
(2.5Y 5/6) mottles; moderate medium 
prismatie structure parting to moderate 
fine subangular blocky; firm; 5 percent 
coarse fragments, mostly shale and dolo- 
mite; few very dark gray (10YR 3/1) 
old root channel fillings ; neutral; abrupt 
wavy boundary. 

ПС1е- 41 to 48 inches, olive gray (БҮ 4/2 and 
5/2) clay loam; many fine prominent 
light olive brown (2.5Y 5/6) mottles; 
massive; friable; 5 percent coarse frag- 
ments, mostly limestone pebbles; few 
soft lime masses; strongly effervescent; 
mildly alkaline; clear smooth boundary. 

IIC22—48 to 60 inches, gray (БҮ 5/1) loam; com- 
mon fine prominent olive (БҮ 4/4) mot- 
tles; weak fine and medium subangular 
blocky structure; friable; 5 percent 
coarse fragments; few soft lime masses; 
strongly effervescent; mildly-alkaline. 

Thickness of the solum and depth to lime range 
from 36 to 48 inches. The Ap horizon is typically silty 
clay loam, but the range includes clay or silty clay. 
The A1 and A3 horizons are typically silty clay, but 
the range includes silty clay loam and clay. They are 
15 to 24 inches thick. The B horizon is typically clay, 
but the range includes silty clay loam and silty clay. 
The ПВ horizon is typically clay loam, but the range 
includes loam. The B horizon ranges from very dark 
grayish brown or dark gray to olive gray. Light olive 
brown to olive mottles are distinct to prominent in 
the lower part of the B horizon and in the C horizon. 
The IIC horizon is loam or clay loam. 

Marna soils occur on the same landscape as Lura, 
Kamrar, Guckeen, and Brownton soils. They have a 
thinner A horizon than the wetter Lura soil Marna 
soils laek lime in the solum, whereas the Brownton 
soil is limy throughout. They are wetter than the 
Kamrar and Guckeen soils. 

110—Marna silty clay loam. This nearly level soil 
occupies 5- to 80-acre broad flats and upper drainage- 
ways within or below areas of Guckeen and Kamrar 
soils. This soil has the profile described for the series. 
Slopes are 0 to 2 percent. 

Included with this soil in mapping are areas where 
slopes are more than 2 percent. Also included, and 
identified by spot symbols on the soil map, are small 
areas of the Lura soil, small depressional areas of 
Barbert soil that have a grayish colored surface when 
dry, and small areas of limy Brownton soil adjacent 
to small depressions and drainageways. 

This soil has a severe hazard of wetness. Runoff is 
slow, and tile drainage is necessary for profitable 
yields of the crops eommonly grown in the county. 
This soil can be worked only within а narrow range 
of moisture content. If worked when wet, it puddles 
easily, tilth is destroyed, aeration is reduced, and the 
soil becomes hard and cloddy upon drying. | 

Most of the acreage of this soil is cropland. The soil 
has poor potential for most urban and recreational 
uses because of the high water table, high shrink-swell 
potential, and low strength. Capability unit IIw-2. 

997—Marna-Barbert complex. This nearly level map 


unit is one of Marna silty clay loam and Barbert silt 
loam. It occupies 5- to 40-acre, nearly level areas and 
gentle rises. The soils are intermixed in such an intri- 
cate pattern that mapping them separately is not prac- 
tical. This unit is 60 percent Marna soil, 35 percent 
Barbert soil, and 5 percent other soils. The Barbert 
soil occupies depressions and elongated, closed basins 
within areas of the Marna soil. Slopes are 0 to 2 per- 
cent and convex and concave. 

Included with this unit in mapping are small areas 
of depressional Lura soils. Also included are a few 
areas that are underlain by loamy material within a 
depth of 4 feet. 

The hazard of wetness is severe unless the soils are 
drained. Organic-matter content is moderate in the 
Barbert soil and high in the Marna soil. The main 
management needs are adequate tile drainage and 
maintenance of good soil tilth. Runoff is slow, and 
artificial drainage is necessary for profitable yields of 
the crops commonly grown in the county. These soils 
can be worked within only a narrow range of moisture 
content. If worked when wet, they puddle easily, tilth 
is destroyed, aeration is reduced, and the soil becomes 
hard and eloddy upon drying. 

This unit is used mostly for row crops, mainly corn 
and soybeans. Because of the high seasonal water ta- 
ble, high shrink-swell potential, and low strength, this 
unit has poor potential for most urban and recreational 
uses. Marna silty clay loam, capability unit IIw-2; 
Barbert silt loam, capability unit IIIw-2. 


Marsh 


1053—Marsh occupies undrained depressions, shal- 
low lakes or ponds, shallow bays, and fringes of the 
larger lakes that are under water most of the year. 
It is covered with a dense growth of reeds, sedges, 
and rushes. Some areas are open water. Some areas are 
dry if precipitation is below normal. The underlying 
material has not been identified, but it is generally 
muck and coprogenous earth material. Slopes are 0 
to 2 percent. 

A few areas have been developed for cropland. If 
drained, Marsh can be managed similar to Palms, 
Muskego, Caron, Glencoe, and Lura soils. Generally, 
however, it is not suited to crops and trees and shrubs. 

The potential is good for wetland wildlife habitat 
but is very poor for openland and woodland wildlife 
habitat. Limitations are very severe for building site 
development, sanitary facilities, and recreational de- 
oo because of the wetness. Capability unit 

w-1. 


Мшпеора Series 


The Minneopa series consists of moderately well 
drained, nearly level to gently sloping, moderately 
coarse textured and coarse textured soils. These soils 
formed in sandy alluvial deposits of old rivers. They 
occupy high terraces within the valleys. The native 
vegetation was mixed tall grass prairie and deciduous 
rees. 

In a representative profile the surface layer is black 
and very dark gray, very friable sandy loam about 
15 inches thick. The subsoil is dark grayish brown 
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sandy loam and loamy sand about 17 inches thick. The 
underlying material is limy, dark grayish brown loamy 
sand. 

Permeability is moderately rapid, and available wa- 
ter capacity is low to moderate. Natural fertility is 
medium, and organic-matter content is moderate. Run- 
off is slow. The depth to the seasonal high water table 
is 8 to 5 feet. 

Minneopa soils are suitable for all farm crops gen- 
erally grown in the county. They are droughty, how- 
ever, during prolonged periods of dryness. Some areas 
are subject to sidehill seepage from adjacent higher 
areas. A few areas remain wooded and are well suited 
to most types of outdoor recreational uses. 

Representative profile of Minneopa sandy loam, 0 to 
8 percent slopes, in cultivated field 1,700 feet north 
and 2,500 feet west of southeast corner sec. 27, T. 
108 N., R. 26 W. 

Ар--0 to 7 inches, black (10YR 2/1) sandy loam; 
weak fine granular structure; very fri- 
able; slightly acid; abrupt smooth bound- 


ary. 
А12 7 to 11 inches, black (10YR 2/1) sandy 
loam; weak fine granular structure; very 
friable; slightly acid; clear wavy bound- 


ary. 

A3—11 to 15 inches, very dark gray (10YR 3/1) 
sandy loam; weak fine granular struc- 
ture; very friable; slightly acid; clear 
wavy boundary. 

B2—15 to 20 inches, dark grayish brown (10YR 
4/2) light sandy loam; weak fine granu- 
lar structure; very friable; few very dark 
gray (10YR 3/1) channel fillings; com- 
mon bleached sand grains on faces of 
peds; slightly acid; clear wavy boundary. 

B3— 20 to 32 inches, dark grayish brown (10YR 
4/2) loamy sand; weak coarse subangu- 
lar blocky structure; very friable; few 
bleached sand grains on faces of peds; 
neutral; clear wavy boundary. 

C—82 to 60 inches, dark grayish brown (10YR 
4/2) loamy sand; single grained; loose; 
few snail shells ; mildly alkaline; strongly 
effervescent. 

Thickness of solum and depth to free carbonates 
range from 28 to 50 inches. The А horizon typieally is 
sandy loam but the range ineludes fine sandy loam, 
loamy sand, or loamy fine sand. This horizon is medium 
acid to neutral. The B horizon is sandy loam or loamy 
sand in the upper part and loamy sand or sand in 
the lower part. It is slightly acid to neutral. Mottles 
are in the lower part of this horizon in some profiles. 
The C horizon is sand or loamy sand and is mildly 
or moderately alkaline. 

Minneopa loamy fine sand, occasionally flooded, is 
outside the defined range of the series. It is mildly 
alkaline throughout and is subject to flooding. 

Minneopa soils are associated with Dorchester and 
Lomax soils. They have thinner A horizons than Lomax 
Soils. They are sandier than Dorchester soils. 

363—Minneopa loamy fine sand, occasionally 
flooded, 0 10 3 percent slopes. This nearly level soil 
occupies 5- to 50-acre broad flats on stream terraces 
adjacent to Alluvial land and Minneopa, Lomax, Com- 


frey, and Dorchester soils. This soil has a profile simi- 
lar to that described for the series, but is is more 
sandy, is subject to occasional flooding, and is mildly 
alkaline throughout, 

Included with this soil in mapping are some areas 
where bands or lenses of either coarser or finer tex- 
tured material are in the subsoil. Small gravel spots are 
included and are identified by spot symbols on the soil 
map. Also included are areas where there is a buried 
surface layer from an earlier flood plain level, small 
areas where the surface layer is sandy loam, and small 
areas of Alluvial land and another Minneopa soil. 

This soil is used extensively for breeding and for 
producing seed corn. It is droughty during prolonged 
dry periods. It responds well to fertilization, is easy 
to till, and warms up early in spring. The hazard of 
flooding limits most urban and recreational uses. If the 
soil is used as a septic tank filter field, there is a hazard 
of pollution to nearby streams and wells. Capability 
unit IIIw-7. 

17—Minneopa sandy loam, 0 to 3 percent slopes. 
This nearly level to gently sloping soil occupies 5- to 
100-асге broad flats on stream terraces adjacent to 
Alluvial land and Comfrey, Lomax, Dorchester, and 
Storden soils. It is above the level of most or all flood- 
ing. It has the profile described for the series. 

Ineluded with this soil in mapping are areas where 
bands or lenses of either coarser or finer textured ma- 
terial are in the subsoil. Small areas of Minneopa loamy 
fine sand, Lomax, and Dorchester soils are also in- 
cluded. Rodent burrowings are common in the surface 
layer. Seep areas and gravel spots, which are common 
in this soil, are identified by spot symbols on the soil 
map. 

This soil warms up fairly early in spring, is easy 
to till, and responds well to fertilization. Droughti- 
ness during prolonged dry periods is a limitation. Most 
areas are planted to specialty crops used in seed corn 
research. This soil has fair potential for most urban 
uses. Each potential home site or housing development 
on this soil should be critically examined to be sure 
it is above the level of known flood elevations. There 
is a hazard of ground water pollution from septic tank 
filter fields. Capability unit IIIs-1. 


Minnetonka Series 


The Minnetonka series consists of nearly level, poorly 
drained soils formed in a mantle of fine textured and 
moderately fine textured lacustrine sediments over 
loamy glacial till. These soils occupy broad level tracts, 
slight rises, and shallow draws in the uplands. Native 
vegetation was mixed deciduous trees and a wet plant 
community of the tall grass prairie. 

Їл à representative profile the surface layer is black 
and very dark grayish brown silty clay loam about 19 
inches thick. The subsoil is mottled dark grayish brown 
and very dark grayish brown silty elay in the upper 
12 inches. The middle part is mottled olive gray clay 
9 inches thick. The lower part is mottled olive gray 
and olive clay loam about 8 inches thick. The under- 
lying material is limy, mottled olive gray loam. 

Permeability is slow. Runoff is slow. The depth to 
the seasonal high water table is 1 to 3 feet, or near tile 
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depth. Available water capacity, organic-matter con- 
tent, and natural fertility are high. 

Most of the acreage of Minnetonka soils is in corn 
and soybeans. The soils are suited to most crops if 
properly drained. 

Representative profile of Minnetonka silty clay loam 
in cultivated area 200 feet north and 2,540 feet east 
of southwest corner sec. 34, T. 108 N., R. 26 W. 

Ар--0 to 9 inches, black (10YR 2/1) silty clay 
loam; moderate very fine subangular 
blocky structure; friable; common roots; 
slightly acid; abrupt smooth boundary. 

А12--9 to 18 inches, black (10YR 2/1) silty clay 
loam; moderate very fine subangular 
blocky structure with some horizontal 
cleavage; friable; common roots; very 
dark gray (10YR 3/1) coatings on faces 
of peds; slightly acid; abrupt smooth 
boundary. 

А13—13 to 19 inches, very dark grayish brown 
(10YR 3/2) silty clay loam; moderate 
and strong very fine subangular blocky 
Structure; friable; very dark gray (10YR 
3/1) coatings on faces of peds; slightly 
acid; clear smooth boundary. 

B21tg—19 to 24 inches, dark grayish brown (2.5Y 
4/2) silty clay ; common fine distinct light 
olive brown (2.5Y 5/4) mottles; strong 
fine and very fine subangular and angu- 
lar blocky structure; firm; common thin 
black (10YR 2/1) and very dark brown 
(10YR 2/2) clay films on faces of peds; 
about 2 percent coarse fragments, mostly 
shale; medium acid; clear smooth bound- 


ary. 

B22tg—24 to 31 inches, dark grayish brown (2.5Y 
4/2) and very dark grayish brown (2.5Ү 
3/2) silty clay ; common fine distinct dark 
olive gray (5Y 3/2) and olive (5Y 4/4) 
mottles; moderate and strong fine and 
very fine subangular and angular blocky 
structure; firm; many medium black 
(10YR 2/1) and very dark brown (10YR 
2/2) clay films on faces of peds; few 
thin porous grayish coatings on faces of 
peds; about 2 percent coarse fragments, 
mostly shale; medium acid; clear smooth 
boundary. 

B23tg—31 to 40 inches, olive gray (БҮ 4/2) and 
5/2) clay; few fine distinct light olive 
brown (2.5Y 5/4) mottles; moderate fine 
and medium angular blocky structure; 
firm; many medium black (10YR 2/1) 
and very dark gray (10YR 3/1) clay 
films on faces of peds and in root chan- 
nels; few thin porous grayish coatings 
on faces of peds; about 2 percent coarse 
fragments, mostly shale; medium acid; 
clear smooth boundary. 

IIB3tg—40 to 48 inches, olive gray (БҮ 5/2) and 
olive (БУ 5/4) heavy clay loam; common 
fine faint light olive brown (2.5Y 5/4) 
mottles; weak coarse prismatic struc- 
ture; firm; few thin and medium very 
dark gray (10YR 3/1) and black (10YR 


2/1) clay films on faces of peds; few thin 
black (10YR 2/1) clay fillings in root 
channels; about 5 percent coarse frag- 
ments, mostly shale; slightly acid; clear 
smooth boundary. 

ПС1--48 to 54 inches, olive gray (БУ 5/2) loam; 
many fine distinct olive (5Y 5/8, 5/4, 
and 5/6) mottles; massive; friable; few 
thick black (10YR 2/1) clay filings in 
old root channels; about 5 percent coarse 
fragments, mostly shale; slightly effer- 
vescent; mildly alkaline; clear smooth 
boundary. 

П1С2--54 to 60 inches, olive gray (БҮ 5/2) loam; 
many fine distinct olive (БУ 5/8, 5/4, 
and 5/6) mottles; massive; friable; few 
thick black (10YR 2/1) clay fillings in 
old root channels; about 5 percent coarse 
fragments, mostly shale; common fine 
soft lime masses; slightly effervescent; 
mildly alkaline. 

Solum thickness ranges from 28 to 52 inches. This 
soil is typically free of coarse fragments, but can be as 
much as 6 percent, by volume. Fragments are mostly 
shale, The А horizon is typically 10 to 14 inches thick 
but can extend to 20 inches. It is typically silty clay 
loam, but the range includes silty clay. Reaction is 
slightly acid to medium acid. In places there is a thin 
A2 horizon. The B2 horizon is typically silty clay and 
clay, but the range includes silty clay loam. This ho- 
rizon is 35 to 60 percent clay. Reaction ranges from me- 
dium acid to very strongly acid. The ПС horizon is 
typically loam, but the range includes clay loam or silt 
oam. 

Minnetonka soils are commonly associated with 
Shorewood, Lura, Marna, and Waldorf soils. They are 
more acid and have more clay in the solum than Marna 
and Waldorf soils. Minnetonka soils are better drained 
and have a thinner A horizon than the Lura soil. They 
are wetter than the Shorewood soils. 

364—Minnetonka silty clay loam, silty substratum, 
This nearly level soil occupies 5- to 200-acre broad 
flats and low convex knolls on lake plains. The profile 
differs from that described for the series in having 
about 8 feet of stratified silt loam material between 
the subsoil and the medium textured glacial till below. 
The silt loam material, which is high in coarse silts 
stratified with loamy very fine sand, is 1 to 18 feet 
thick. Slopes can be as much as 2 percent but are typi- 
cally less than 1 percent. 

Included with this soil in mapping are small areas 
of Shorewood, silty substratum; and Lura, Collinwood, 
and Barbert soils. The Shorewood, silty substratum, 
and Collinwood soils are on convex knolls and are 
identified by spot symbols on the soil map. Lura and 
Barbert soils are in depressions and low gradient drain- 
ageways and are also identified on the soil map. 

Most of the acreage is used for corn and soybeans. 
Tile drainage is required for dependable crop produc- 
tion and maximum yields. Maintaining good surface 
tilth and a high fertility level is also a management 
problem. This soil can be worked within only a narrow 
range of moisture content because of the high clay 
and fine silt content and the very low sand content. 
Tilling when wet results in a hard, cloddy soil. The 
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underlying silt loam material has high frost action 
potential, is very erosive when exposed in road ditches 
and other new construction near the river valleys, has 
moderately rapid permeability, and has poor stability 
when saturated. Because of the seasonal high water 
table and low strength, this soil has poor potential 
for most urban uses. Capability unit 111-2, 

287—Minnetonka silty clay loam. This nearly level 
Soil occupies 5- to 100-acre broad flats, shallow drain- 
ageways, and low convex knolls on uplands. Tt has the 
profile described for the series. Slopes are 0 to 2 per- 
cent. 

Included with this soil in mapping are small areas 
of Shorewood, Guckeen, Marna, Barbert, and Lura 
soils. These soils are identified by spot symbols on the 
Soil map. The Shorewood and Guckeen soils are on 
convex knolls, the Marna soils are on broad flats, and 
the Lura and Barbert soils are in depressions and low 
gradient drainageways. 

Most of the acreage is used for corn and soybeans. 
Tile drainage is required for dependable crop produc- 
tion and maximum yields. Maintaining good surface 
tilth and a high fertility level is also a management 
problem. This soil ean be worked within only a narrow 
range of moisture content. Tilling the soil when wet 
destroys tilth, reduces aeration, and causes the soil 
to become hard and cloddy when dry. Because of Ше 
seasonal high water table, low strength, and high 
shrink-swell potential, this soil has poor potential for 
most urban uses. Capability unit ITw—2. 

998—Minnetonka-Barbert complex. This map unit 
occupies 10- to 200-асге tracts in nearly level areas of 
the lake plain and in numerous, shallow depressions. 
It is about 60 percent Minnetonka silty clay loam, 35 
percent Barbert silt loam, and 5 percent other soils. 
The Minnetonka soil is in nearly level areas, and the 
Barbert soil is in shallow depressions. Slopes are 0 
to 2 percent. 

Included with this soil in mapping are small areas 
of Marna, Shorewood, and Lura soils. The Shorewood 
soils are on convex knolls, the Marna soils are on broad 
flats, and the Lura soils are in depressions and low 
gradient drainageways. Shorewood and Lura soils are 
identified by spot symbols on the soil map. 

Most of the acreage is used for corn and soybeans. 
Artificial drainage is required for dependable crop 
production. Maintaining good surface tilth and a high 
fertility level is also а management problem. The sur- 
face of the Barbert soil puddles easily and becomes 
nearly impervious if tilled when wet. This unit has 
poor potential for most urban and recreational uses. 
Minnetonka silty clay loam, capability unit IIw-2; 
Barbert silt loam, capability unit IIIw-2. 


Muskego Series 


The Muskego series consists of a nearly level, very 
poorly drained, organic soil formed mostly in a mantle 
of decomposed reed and sedge vegetation over post- 
glacial lake sediments. This soil is in bogs that for- 
merly were ponds and lakes. 

In a representative profile the surface layer is black 
muck 32 inches thick. The underlying material is limy, 
very dark grayish brown, very dark gray, and gray 
coprogenous earth and marl. 


Permeability is moderate. Runoff is slow to ponded. 
The seasonal high water table is within a depth of 1 
foot, or near tile depth. Available water capacity is 
very high. Organic matter-content is very high. The 
soil is high in nitrogen and low in phosphate and 
potassium. 

Many areas of Muskego soils are cropland. In their 
natural state, these soils are poorly suited to most 
crops. If adequately drained and fertilized, they are 
suited to early maturing field crops and truck crops. 
The frost hazard and low fertility are also limitations 
for crop production. 

Representative profile of Muskego muck, 50 feet east 
and 50 feet south of northwest corner sec. 16, T. 108 
N., R. 25 W. 

Оа1--0 to 19 inches, black (10YR 2/1) broken 
face sapric material, very dark brown 
(10YR 2/2) rubbed; few strong brown 
(7.5YR 5/8) fibers; about 15 percent 
fibers, less than 5 percent rubbed; weak 
very fine granular structure; herbaceous 
fibers; about 25 percent mineral ma- 
terial; neutral; abrupt smooth boundary. 

Oa2—19 to 32 inches, black (10YR 2/1) broken 
face and rubbed, saprie material; about 
10 percent fibers, less than 5 percent 
rubbed; herbaceous fibers; about 50 per- 
cent mineral material; neutral; clear 
wavy boundary. 

Leol—32 to 65 inches, very dark grayish brown 
(2.5Y 3/2) with thin strata of light gray 
(10YR 7/1) and white (10YR 8/1) 
coprogenous earth; about 10 percent 
plant detritus; laminated; common snail 
shells ; about 60 percent mineral material; 
strongly effervescent; mildly alkaline; 
clear wavy boundary. 

Lco2—65 to 76 inches, very dark gray (10YR 3/1) 
with thin strata of light gray (10YR 7/1) 
and white (10YR 8/1) coprogenous 
earth; laminated; common snail shells; 
about 80 percent mineral material; 
strongly effervescent to violently effer- 
vescent; mildly alkaline; clear wavy 
boundary. 

Lea8—76 to 84 inches, gray (БУ 5/1) with thin 
strata of light gray (10YR 7/1) and 
white (10YR 8/1) marl; laminated; snail 
shells ; about 80 percent mineral material; 
violently effervescent; mildly alkaline; 
clear wavy boundary. 

The thickness of вар с material over coprogenous 
earth ranges from 16 to 51 inches. The Oa horizon 
is black or very dark gray and is a trace to 30 percent 
fibers. The Leo horizon ranges from 30 to 60 inches 
or more in thickness. It is black, very dark gray, or 
very dark grayish brown. The Lea horizon is lacking 
in some profiles. The underlying mineral material is 
mucky silt loam, loam, sandy clay loam, or sandy loam. 
The depth to this material ranges from 51 inches to 
10 feet or more. 

Muskego soils are commonly associated with Caron 
and Palms soils. They lack the mineral substratum 
above a depth of 51 inches that is typical in Palms 
soils at depths ranging from 16 to 51 inches. Muskego 
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Soils are mostly saprie material over limnic material, 
whereas the similar Caron soils are mostly hemic ma- 
terial over limnic material. 

525—Muskego muck. This soil occupies small de- 
pressions and several large bogs. The muck layer is 
less than 51 inches thick and is underlain by several 
feet of silty, postglacial lake sediments. These sedi- 
ments are 10 feet or more thick in the larger bogs. 
'The edges of the larger bogs often have a narrow, dis- 
continuous strip of sandy or gravelly underlying ma- 
terial. Slopes are 0 to 2 percent. 

Included with this soil in mapping are a few small 
sand bars. Small areas where the soil is less than 51 
inches to silt loam, sandy loam, or sandy clay loam are 
included because of the irregular surface of the under- 
lying substratum. In a few areas the surface layer is 
limy. 

Most of the smaller areas of this soil are cropland. 
Some of the larger areas are also used for crops. Some 
areas are in pasture. Several of the larger bogs, which 
are in the northeastern part of the county, are used for 
growing reed canarygrass seed. Drainage and main- 
taining fertility are the major management needs. Be- 
cause of wetness and low strength, this soil has very 
poor potential for most urban uses. It has good poten- 
tial for wetland wildlife development. Capability unit 
111۷-4. 


Nicollet Series 


The Nicollet series consists of deep, nearly level to 
gently undulating, moderately well drained soils that 
formed in medium textured and moderately fine tex- 
tured glacial till. These soils are on uplands. Native 
vegetation was tall grass prairie. 

In a representative profile the surface layer is black 
and very dark grayish brown clay loam about 21 inches 
thick. The subsoil is mottled dark grayish brown to 
light olive brown clay loam about 23 inches thick. The 
underlying material is limy, mottled light olive brown 
loam. 

Nieollet soils have high natural fertility, high 
organic-matter content, high available water capacity, 
and moderate permeability. Runoff is slow to medium. 
The depth to the seasonal high water table is 3 to 5 
feet. 

These soils are well suited to all general farm crops 
if they are well managed to maintain tilth and fertility. 
They respond well to applications of fertilizer and 
other agricultural chemicals. Most areas are used for 
crops. 

Representative profile of Nicollet clay loam, 1 to 3 
percent slopes, in cultivated field 30 feet south and 30 
feet west of northeast corner sec. 3, T. 107 N., R. 29 W. 

Ар--0 to 8 inches, black (10YR 2/1) clay loam, 
dark gray (10YR 4/1) dry; weak very 
fine subangular blocky structure; fria- 
ble; neutral; abrupt smooth boundary. 

A12—8 to 18 inches, black (10YR 2/1) clay loam; 
moderate medium very fine and fine sub- 
angular blocky structure; friable; very 
dark grayish brown (10YR 3/2) worm 
casts; neutral; clear smooth boundary. 

A3—13 to 21 inches, black (10YR 2/1) clay loam 


with common inclusions of very dark 
grayish brown (10YR 3/2); moderate 
fine and medium subangular blocky struc- 
ture; friable; about 2 percent coarse 
fragments; neutral; clear wavy bound- 


ary. 

B21—21 to 28 inches, dark grayish brown to olive 
brown (2.5Y 4/3) clay loam, dark gray- 
ish brown (10YR 4/2) coatings on faces 
of peds; moderate medium subangular 
blocky structure; friable; about 3 per- 
cent coarse fragments; neutral; clear 
smooth boundary. 

В22--28 to 44 inches, light olive brown (2.5Y 5/4) 
clay loam, olive brown (2.5Y 4/4) coat- 
ings on faces of peds; few fine distinct 
strong brown (7.5 YR 5/6) то ев; mod- 
erate fine and medium subangular blocky 
Structure; friable; about 3 percent coarse 
fragments; neutral; clear wavy bound- 


ary. 

C—44 to 60 inches, light olive brown (2.5Y 5/4) 
loam; common medium distinct strong 
brown (7.5YR 5/6) mottles; weak coarse 
platy structure; friable; light gray 
(2.5Y 7/2) threads of lime; about 4 per- 
cent coarse fragments; strongly effer- 
vescent; mildly alkaline. 

Thickness of the solum and depth to lime range from 
20 to 40 inches. The A horizon is 12 to 22 inches thick 
and is black to very dark gray. Reaction is medium acid 
to neutral. Texture is mainly clay loam, but the range 
includes loam. The B horizon is typically dark grayish 
brown and olive brown but can range to grayish brown 
and light olive brown. Reaction is medium acid to 
slightly acid in the upper part and slightly acid to neu- 
tral in the lower part. 

Nicollet soil occurs on the same landscape as Clarion, 
Glencoe, Storden, and Webster soils. It is more poorly 
drained and occupies lower positions on the landscape 
than Storden and Clarion soils. It is better drained 
than Webster and Glencoe soils. 

130—Nicollet clay loam, 1 to 3 percent slopes. This 
nearly level to gently undulating soil occupies 5- to 30- 
acre rises within or above areas of Clarion, Webster, 
and Glencoe soils. Slopes are convex and concave. This 
Soil has the profile described for the series. 

Included with this soil in mapping are small areas of 
soils that are moderately eroded, convex rises of well 
drained Clarion soils, and a few small areas of Le 
Sueur and Barrington soils. Small wet areas of Web- 
Ster soils on concave slopes are included, and some 
are identified by spot symbols on the soil map. 

There is little or no erosion and little hazard because 
of the low gradient short slopes. Maintaining tilth and 
а high level of fertility is the main management ргор- 
em. 

This soil is used mainly for row crops. Except for 
slight seasonal wetness, it has few limitations for farm 
use. If worked when wet, this soil compacts easily, 
tilth is destroyed, and the soil becomes hard and 
cloddy when dry. The potential is only fair for most 
urban and recreational uses because of wetness and 
low strength. Capability unit 1-1. 
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Ocheyedan Series 


The Ocheyedan series consists of deep, gently un- 
dulating to rolling, well drained soils on the lake plain. 
These soils formed in à mantle of loamy glacial and 
silty lacustrine sediments. They occupy slight convex 
rises and steep slopes. Native vegetation was tall grass 
prairie. 

In a representative profile the surface layer is black 
and very dark brown loam about 15 inches thick. The 
subsoil is about 30 inches thick. The upper 19 inches is 
very dark grayish brown, dark brown, and dark yel- 
lowish brown, friable loam. The lower 11 inches is 
yellowish brown, very friable silt loam. The underlying 
material is limy, very friable, mottled light olive brown 
silt loam. 

Permeability is moderate. The available water capac- 
ity, organic-matter content, and natural fertility are 
high. The seasonal water table is below 6 feet. Erosion 
is the main problem on this soil. 

Most areas are cultivated. Ocheyedan soils are well 
suited to crops if properly managed. 

Representative profile of Ocheyedan loam, 2 to 8 
percent slopes 1,350 feet south and 1,200 feet west of 
northeast corner sec. 28, T. 105 N., R. 27 W. 

Ар--0 to 9 inches, black (10YR 2/1) loam; weak 
fine granular structure; friable; slightly 
acid; clear smooth boundary. 

A3—9 to 15 inches, very dark brown (10YR 2/2) 
loam; weak and moderate very fine sub- 
angular blocky structure; friable; slightly 
acid; clear smooth boundary. 

B21—-15 to 20 inches, very dark grayish brown 
(10YR 3/2) loam, dark brown (10YR 
3/3) crushed; weak and moderate very 
fine and fine subangular blocky structure; 
friable; medium acid; clear smooth 
boundary. 

B22—20 to 28 inches, dark brown (10YR 4/3) 
loam; few fine faint mottles; moderate 
very fine and fine subangular blocky 
structure; friable; few fine shale frag- 
ments ; medium acid; clear smooth bound- 


ary. 

B23—28 to 34 inches, dark yellowish brown 
(10YR 4/4) loam; weak fine subangular 
blocky structure; friable; few fine shale 
fragments; few manganese or iron con- 
cretions; medium acid; clear smooth 
boundary. 

IIB8—34 to 45 inches, yellowish brown (10YR 
5/4) silt loam; massive; very friable; 
neutral; clear smooth boundary. 

IIC—45 to 60 inches, light olive brown (2.5Y 5/4) 
silt loam; massive; very friable; common 
fine distinct yellowish brown (10ҮК 
5/6) mottles; strongly effervescent; 
slightly alkaline. 

The solum and depth to carbonates range from 24 
to 50 inches. The A horizon typically is loam, but the 
range includes sandy clay loam. The upper part of the 
B horizon typically is loam, but the range includes 
sandy clay loam. The solum ranges from medium acid 
to neutral. In places there is a thin, sandy or gravelly 
transitional layer above the silty IIC horizon. 


Ocheyedan soils are associated with Clarion, Nicol- 
let, and Collinwood soils. They have a silty IIC horizon, 
whereas Clarion soils have a C horizon of glacial till. 
They are similar to Collinwood soils but have less 
clay in the solum. They occupy higher positions and 
have a brighter colored B horizon than Nicollet soils. 

275B—Ocheyedan loam, 2 to 8 percent slopes. This 
gently sloping to rolling soil is in 5- to 50-acre areas 
that are irregular in shape. 

Included with this soil in mapping are small areas 
of Clarion soils and areas of Nicollet and Webster soils 
in drainageways and at the base of slopes. Included 
areas where slopes are more than 8 percent and a few 
small areas of sandy Dickinson soils are identified by 
spot symbols on the soil map. Some areas of soils that 
are moderately eroded are also included. 

Runoff is medium. Erosion 18 a hazard on some of 
the steeper slopes. Crops are well suited to this soil, 
but management is needed to control erosion and main- 
tain high levels of organic matter and plant nutrients. 

Most of the acreage is used for corn and soybeans. 
The potential is fair to good for most urban and recrea- 
tional uses. Capability unit Пе-2. 


Okoboji Series 


The Okoboji series consists of deep, very poorly 
drained soils formed in glacial lacustrine sediments on 
the glacial lake plain. These soils are in closed depres- 
sions. Native vegetation was reeds and sedges. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam about 32 inches 
thick. The upper 18 inches of the subsoil is mottled 
very dark grayish brown, friable silty clay loam. The 
lower 5 inches is mottled olive gray, very friable silt 
pom. The underlying material is limy, olive gray silt 
oam. 

Permeability is moderately slow. Available water 
capacity, organic-matter content, and natural fertility 
are high. Runoff is slow to ponded. The seasonal high 
اس‎ table is within a depth of 1 foot, or near Ше 

epth. 

Okoboji soils are well suited to farming if excess 
water is removed. Most of the acreage is cropland. 
Maintaining tilth and adequate drainage are the main 
concerns of management for cropland. 

Representative profile of Okoboji silty clay loam 
2,000 feet east and 100 feet south of northwest corner 
sec. 10, T. 106 N., R. 28 W. 

Ap—0 to 8 inches, black (ЇЧ 2/0) silty clay loam; 
weak fine and medium subangular blocky 
structure;  friable; neutral; abrupt 
smooth boundary. 

A12—8 to 18 inches, black (N 2/0) silty clay 
loam; moderate fine and very fine sub- 
angular blocky structure; friable; neu- 
tral; clear wavy boundary. 

А13—18 to 26 inches, black (10YR 2/1) silty 
clay loam; moderate fine and very fine 
subangular blocky structure; friable; 
neutral; clear irregular boundary. 

A3—26 to 82 inches, very dark gray (БУ 8/1) 
Silty clay loam; few fine faint mottles; 
moderate fine and very fine subangular 
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blocky structure; friable; tongue of black 
(5Y 2/1); clear irregular boundary. 
B21g—32 to 40 inches, very dark grayish brown 
| (2.5Y 3/2) silty clay loam; few fine olive 
gray (5Y 4/2) mottles and tongues; 
weak fine subangular blocky structure; 
friable; neutral; clear irregular bound- 


ary. 
B22g—40 to 45 inches, olive gray (bY 4/2) silt 
loam; few fine distinct olive brown (2.5Y 
4/4) and common fine prominent strong 
brown (7.5Y 5/8) mottles; weak fine and 
very fine subangular blocky structure; 
very friable; neutral; clear wavy bound- 
ary. 
Cg—45 to 60 inches, olive gray (БҮ 5/2) silt 
loam; common fine faint pale olive (БҮ 
6/3) mottles; massive; very friable; few 
dark gray (5Y 4/1) krotovina and yel- 
lowish red (5YR 4/6) channels; iron 
concretions and stains; strongly effer- 
vescent; mildly alkaline. 

The A horizon is 24 to 40 inches thick. It is typically 
silty clay loam, but the range includes silt loam. Solum 
thickness and depth to carbonates typically are 30 to 
50 inches, but in places carbonates occur near 20 inches. 
The B horizon is silty clay loam or silt loam. It is mot- 
tled throughout. The C horizon is typically silt loam, but 
the range includes silty clay loam. In some places loam 
till occurs at depths as shallow as 40 inches. 

This soil has less clay in the solum than the defined 
range for the series, but this difference does not alter 
the use or behavior of this soil. 

Okoboji soils are associated with Spicer and Madelia 
soils. They formed in similar material but lack Ше limy 
solum of the Spicer soil. They are wetter and have a 
thicker A horizon than Madelia soils. 

134—Okoboji silty clay loam. This nearly level soil 
predominantly occupies 3- to 10-acre depressions and a 
few low gradient drainageways within the glacial lake 
plain and lacustrine-mantled ground moraine. Slopes 
are 0 to 2 percent and are concave to plane. 

Included with this soil in mapping are small areas of 
the better drained Madelia soils and the finer textured 
Lura soil. Also included are a few areas of soils that 
have a thin surface layer of muck. 

Wetness is the main hazard. If this soil is tilled when 
wet, the surface layer becomes cloddy. If tile drainage 
is provided, the soil is well suited to cropland. Most 
areas are used for corn and soybeans. A few undrained 
areas are idle and provide food and cover for wildlife. 
Because of wetness and low strength, this soil has poor 
potential for most urban and recreational uses. Capabil- 
ity unit IIIw-1. 


Oshawa Series 


The Oshawa series consists of very poorly drained 
soils formed in medium textured, recent alluvium on 
flood plains, in shallow depressions, and in abondoned 
channels of the Minnesota River. These soils are subject 
to frequent flooding. 

In a representative profile the surface layer is very 
dark gray and black silt loam about 28 inches thick. The 
imderlying material is mottled gray, grayish brown, and 


olive gray stratified loam, silt loam, sandy loam, and 
loamy sand. The profile is limy throughout. 

Permeability is moderately slow. The available water 
capacity and organic-matter content are high. The sea- 
sonal high water table is within a depth of 1 foot. The 
Soil is ponded from frequent flooding. 

Most of the acreage is used for pasture, hay, or wild- 
life. The major limitation is the hazard of frequent 
flooding. 

Representative profile of Oshawa silt loam 1,500 feet 
east and 1,850 feet south of northwest corner sec. 31, T. 
109 N., В. 26 W. 

Alg 一 0 to 11 inches, very dark gray (10YR 3/1) 
silt loam; common medium prominent 
brown and dark brown (7.5YR 4/4) mot- 
tles; weak very fine subangular blocky 
Structure; friable; many roots; few fine 
shells; slightly effervescent; mildly alka- 
line; elear smooth boundary. 

A12—11 to 21 inches, black (10YR 2/1) silt loam: 
common medium prominent brown and 
dark brown (7.5YR 4/4) mottles; mod- 
erate very fine subangular blocky struc- 
ture; friable; few fine shells; slightly ef- 
fervescent; mildly alkaline; clear smooth 
boundary. 

А18--21 to 28 inches, very dark gray (10YR 8/1) 
loam ; common medium prominent brown 
and dark brown (7.5YR 4/4) mottles; 
weak very fine subangular blocky struc- 
ture; friable; very dark gray (10YR 
8/1) root channels; few fine shells; 
slightly effervescent; mildly alkaline; 
clear smooth boundary. 

Cg—28 to 60 inches, gray (БУ 5/1), grayish brown 
(2.5Ү 5/2), and olive gray (БУ 5/2) 
stratified loam, silt loam, sandy loam, and 
loamy sand; many medium prominent 
dark brown (7.5YR 3/4) mottles in up- 
per part; weak thin to thick platy struc- 
ture parting to weak very fine subangular 
blocky; friable; slightly effervescent; 
mildly alkaline, 

The profile is slightly alkaline or moderately alkaline 
throughout. The A horizon is typically silt loam but 
ranges to silty clay loam. It is 24 to 48 inches thick. It 
has common or many, distinct or prominent то ев, 
The С horizon commonly is stratified with loam and 
sand, but in some profiles it is loamy throughout. 

Oshawa soils formed in material similar to that of 
Dorchester and Chaska soils. They are wetter and oc- 
eupy lower lying areas than those soils. 

,317— Oshawa silt loam. This nearly level soil is in 
slight depressions and abandoned channels along the 
Minnesota River. Areas are 10 to 80 acres and irregu- 
lar in shape. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas 
of Chaska and Palms soils and Marsh. The Chaska soil 
is better drained and subject to less frequent flooding. 
Marsh has mixed open water and reed and cattail vege- 
an in the old stream channels. Palms is an organic 
soil. 

Because this soil is in slight depressions and aban- 
doned river channels and is ponded most of the year, 
it is well suited to pasture or wetland wildlife. The 
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water table fluctuates with the water level of the river. 
The soil is unsuitable as cropland unless adequately 
drained and protected from flooding. It is unsuitable for 
most urban and recreational uses because of wetness 
and flooding. Capability unit VIw-1. 


Palms Series 


The Palms series consists of nearly level, very poorly 
drained organic soils formed in decomposed reed and 
sedge vegetation. These soils are at the edges of bogs. 
The bogs were formerly ponds, lakes, and large 
marshes. 

In a representative profile the surface layer is very 
dark brown and dark brown muck about 18 inches 
thick. The next layer is very dark gray and black muck 
about 82 inches thick. The underlying material is black 
silt loam. 

Permeability is moderately rapid. Runoff is slow to 
ponded. The seasonal high water table is within a depth 
of 1 foot, or near tile depth. Available water capacity 
is very high. Organic-matter content is very high. The 
soil is high in nitrogen and low in phosphorus and 
potassium. 

If adequately drained, Palms soils are in cropland. 
They are suited to early maturing crops and vegetables. 
Wetness is the major limitation. Frost hazard is a lim- 
itation for стор production. Some of the larger areas 
that do not have a vegetative cover are subject to severe 
soil blowing. 

Representative profile of Palms muck 1,600 feet west 
and 2,600 feet north of southeast corner sec. 23, T. 109 
N., В. 26 W. 

Оа1--0 to 18 inches, very dark brown (10YR 2/2) 
and dark brown (10YR 4/3) broken face 
вар е material, black (10YR 2/1) 
rubbed; about 20 percent fiber, less than 
10 percent rubbed; weak fine subangular 
blocky structure; herbaceous fibers; 
about 15 percent mineral material; 
slightly acid; abrupt smooth boundary. 

Oa2—18 to 36 inches, very dark gray (10YR 
8/1) broken face заре material, black 
10YR 2/1) rubbed; about 20 percent 
fiber, less than 10 percent rubbed; weak 
fine subangular blocky structure; her- 
baceous fibers; about 15 percent mineral 
material; slightly acid; gradual wavy 
boundary. 

Oa3—36 to 50 inches, black (10YR 2/1) broken 
face saprie material, black (10YR 2/1) 
rubbed; less than 10 percent fibers; weak 
fine subangular blocky structure; her- 
baceous fibers; about 30 percent mineral 
material; slightly acid; gradual smooth 
boundary. 

IIeg—50 to 60 inches, black (10YR 2/1) silt loam; 
massive; friable; neutral. 

Thickness of the muck is commonly 16 to 40 inches 
but ranges from 12 to 51 inches. Reaction ranges from 
slightly acid to mildly alkaline. The underlying mineral 
material is mostly silt loam, silty clay loam, clay loam, 
or loam, but in places sandy horizons underlie the 
IICg horizon. 

Palms soils are associated with Caron and Muskego 


soils. They have a mineral substratum between depths 
of 12 to 51 inches, whereas Caron and Muskego soils 
lack a mineral substratum above 51 inches. 

539—Palms muck. This soil occupies 3- to 200-acre 
depressions, the rims of depressions, and the larger 
bogs. It has the profile described for the series. Slopes 
are 0 to 2 percent. 

Included with this soil in mapping are areas where 
the mucky surface layer is thinner than 12 inches and 
the organic-matter content is less than 30 percent. A 
few areas where the surface layer is limy are identified 
by spot symbols on the soil map. In some areas slightly 
to moderately decomposed peaty layers are just below 
the surface layer. At the edge of many of the larger 
bogs is a narrow, discontinuous strip of sandy or grav- 
elly underlying material. In a few spots a thin, sandy 
layer separates the muck from the fine textured under- 
lying material. 

Most of the acreage is cropland. The smaller areas 
are commonly cropped the same as the surrounding 
mineral soils. Some bogs are in pasture. Dikes and 
pumps are needed to prevent ponding in some areas. 
Drainage, protection from soil blowing, and mainte- 
nance of fertility are the major management needs. 
This soil has very poor potential for most urban and 
recreational uses because of wetness and low strength. 
Capability unit IIIw—4. 

548—Palms muck, sandy substratum. This soil oc- 
cupies 3- to 100-асге depressions, the rims of depres- 
sions, and the larger bogs. The profile differs from the 
one described for the series because the mineral soil be- 
neath the organic layer is about 15 inches of loamy ma- 
terial over sandy material. Slopes are 0 to 2 percent. 

Included with this soil in mapping are areas where 
the surface layer is mucky and is less than 12 inches 
thick. A few areas where the surface layer is limy are 
identified by spot symbols on the soil map. Also in- 
cluded in the underlying sandy material are pockets or 
Strata of acid fine sand stained or cemented by iron 
oxide. In some areas this soil has only sandy material 
below the muck layer. 

Drainage is difficult. The sandy substratum causes 
caving of ditch banks and filling of tile lines. Blinding 
the tile before backfilling tile trenches or using plastic 
tile reduces the movement of sand into the tile line. 
Acid-resistant clay tile or plastic tile must be used 
where acid, iron oxide stained, or iron cemented sands 
occur. 

Most of the acreage is cropland and is commonly 
eropped the same as the surrounding mineral soils. 
Some bogs are in pasture. Others have been left in their 
natural state for use as wetland wildlife habitat. Drain- 
age, protection from soil blowing, and fertility main- 
tenance are the major management needs. This soil has 
very poor potential for most urban and recreational 
uses because of wetness and low strength. Capability 
unit Iw. 


Rock Ошегор 


992—Rock outcrop-Copaston complex, very steep. 
This unit is about 60 percent Rock outcrop, 30 percent 
Copaston soils, and 10 percent other soils. It occupies 
2- to 200-acre side slopes, escarpments, and ravines ad- 
jacent to the major streams and drainageways. Slopes 
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are more than 45 percent, are 75 to 150 feet long, and 
are highly irregular. 

The soil material is shallow over bedrock, and in 
many places bedrock is exposed. There is very little top- 
soil. 

Included with this unit in mapping are small areas 
where slopes are less than 45 percent. Also included are 
small areas of Terril soils and areas of sand and gravel 
are common in small drainageways. 

Runoff is very rapid, and permeability is moderate. 
The hazard of erosion is very severe. Sloughing and 
slumping are common. 

This unit is too steep and rocky for any type of farm, 
urban, or recreational use. It is moderately limited for 
wildlife. Copaston soils, capability unit VIIs-2; Rock 
outcrop, capability unit VIIIs-1. 


Rolfe Series 


The Rolfe series consists of nearly level, very poorly 
drained soils formed in moderately fine textured and 
medium textured glacial till. These soils occupy slight 
depressions and drainageways. Native vegetation was 
marsh grasses and sedges. 

In a representative profile the surface layer is black 
silt loam about 10 inches thick. The subsurface layer, 
about 4 inches thick, is very dark gray loam. The sub- 
Soil is about 31 inches thiek. The upper part is very 
dark grayish brown clay that has black coatings on the 
peds, the middle part is olive gray clay loam that has 
black and very dark gray coatings, and the lower part 
is olive gray clay loam that have very dark gray and 
dark olive gray coatings. The underlying material is 
limy, mottled olive gray clay loam. 

Runoff is very slow to ponded. Permeability is slow. 
Available water capacity is high. Organic-matter con- 
tent and natural fertility are high, The seasonal high 
ЕЕ table is within a depth of 1 foot, or near tile 

epth. 

Wetness limits the use of Rolfe soils. If adequately 
drained, however, the soils are suited to most crops 
grown in the county. Major management needs are 
maintenance of tilth and fertility and liming. Un- 
drained areas are used mainly for wild hay and pasture. 
They offer good cover for wildlife. 

Representative profile of Rolfe silt loam in cultivated 
area 10 feet east and 1,620 feet north of southwest 
corner sec. 1, T. 108 М., В. 25 W. 

Ар--0 to 10 inches, black (10YR 2/1) silt loam; 
weak fine and medium subangular blocky 
structure;  friable; neutral; abrupt 
smooth boundary. 

A2—10 to 14 inches, very dark gray (10YR 3/1) 
loam, gray (10YR 6/1) dry; moderate 
medium and thin platy structure; friable; 
slightly acid; clear smooth boundary. 

B21tg—14 to 22 inches, very dark grayish brown 
(2.5Y 3/2) clay; few fine distinct strong 
brown (7.5YR 5/8) mottles; strong very 
fie angular bloeky structure; firm; 
many thin black (10YR 2/1) clay films on 
faces of peds; slightly acid; clear smooth 
boundary. 

B22tg— 22 to 30 inches, olive gray (5Y 4/2) heavy 
clay loam; many fine distinct light olive 


brown (2.5Y 5/4) mottles; moderate me- 
dium prismatie structure parting to mod- 
erate medium angular blocky ; firm; many 
medium black (БУ 2/1) and very dark 
gray (5У 3/1) clay films on faces of 
peds; about 2 percent coarse fragments; 
slightly acid; clear smooth boundary. 

B3g—30 to 45 inches, olive gray (БҮ 5/2) clay 
loam ; many fine distinct light olive brown 
(2.5У 5/6) mottles; weak coarse pris- 
matic structure; firm; many medium very 
dark gray (5Y 8/1) and dark olive gray 
(5Y 3/2) clay films on faces of peds and 
in root channels; about 5 percent coarse 
fragments; slightly acid; clear smooth 
boundary. 

Cg—45 to 60 inches, olive gray (БҮ 5/2) clay 
loam; many medium prominent strong 
brown (7.5YR 5/6) mottles; massive; 
friable; about 5 percent coarse frag- 
ments; few soft lime masses; neutral to 
mildly alkaline. 

Solum thickness and depth to lime range from 40 to 
55 inches. The Ap horizon is typically silt loam, but the 
range includes loam or silty clay loam. Reaction ranges 
from slightly acid to mildly alkaline, The A2 horizon is 
3 to 8 inches thick. Reaction ranges from slightly acid 
to strongly acid. In some profiles the lower part of the 
А horizon and upper part of the B horizon have coat- 
ings of clean sand and silt particles on ped faces. The 
B2 horizon is clay or silty clay in the upper part and 
clay or clay loam in the lower part. Reaction ranges 
from very strongly acid to medium acid. The C horizon 
is clay loam or loam. 

Rolfe soils are mapped in association with Cordova, 
Webster, Glencoe, Le Sueur, and Nicollet soils. They are 
similar to the Barbert soil. They occupy a lower posi- 
tion on the landscape and are wetter than Cordova, 
Webster, Le Sueur, and Nicollet soils. In contrast with 
Glencoe soils, Rolfe soils have an argillic horizon. In 
contrast with the Barbert soils, which formed in glacial 
lacustrine sediments, Rolfe soils formed at least partly 
in glacial till. 

219—Rolfe silt loam. This soil occupies small de- 
pressions, short side slope draws, and 5- to 20-acre, 
long, winding, low gradient drainageways. Slopes are 
0 to 2 percent. Included with this soil in mapping are 
areas of the better drained Minnetonka, Cordova, Web- 
ster, and Glencoe soils in depressions. 

This is a wet soil. Drainage is needed for dependable 
cropland. The soil can be tilled within only a narrow 
range of moisture content. If worked when wet, it 
puddles easily, tilth is destroyed, and aeration is re- 
duced. Also the soil becomes hard and cloddy when dry. 

Most areas are used for cropland. Because of high 
shrink-swell potential, a high seasonal water table, and 
low strength, this soil has low potential for most urban 
and recreational uses. Capability unit 111-2. 


Shorewood Series 


The Shorewood series consists of nearly level to 
gently sloping, moderately well drained soils formed in 
a mantle of fine textured and moderately fine textured 
glacial lacustrine sediments over friable, limy, loamy 
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glacial till. These soils are on flats, convex rises, and 
gentle slopes on the lake plain. Native vegetation was 
mixed tall grass prairie and deciduous trees. 

In à representative profile the surface layer is black, 
friable silty clay loam about 11 inches thick. The next 
layer, about 6 inches thick, is very dark gray and very 
dark grayish brown silty clay loam. The subsoil is about 
22 inches thick. The upper part is dark grayish brown 
firm silty clay, the middle part is mottled dark grayish 
brown clay, and the lower part is mottled grayish 
brown, friable silty clay with pronounced dark eolored 
clay films. The underlying material is limy, mottled 
grayish brown and dark grayish brown friable clay 
loam and loam till. : 

Available water capacity is moderate to high, natural 
fertility and organic-matter content are high, and per- 
meability is moderately slow to slow. The depth to the 
seasonal high water table is 8 to 5 feet. 

If Shorewood soils are well managed, they are very 
productive. They are well suited to all general farm 
crops, 

Representative profile of Shorewood silty clay loam, 
1 to 6 percent slopes, 2,300 feet east and 100 feet north 
of southwest corner sec. 34, T. 108 N., R. 26 W. 

Ар--0 to 8 inches, black (10YR 2/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak 
very fine and fine subangular blocky 
structure; friable; many roots; neutral; 
abrupt smooth boundary. 

А12- 8 to 11 inches, black (10YR 2/1) silty clay 
loam, dark gray (10YR 4/1) dry; 
weak and moderate very fine and fine 
subangular blocky structure; friable; 
many roots; neutral; clear smooth bound- 
ary. | 

A3—11 to 17 inches, very dark gray (10YR 3/1) 
grading to very dark grayish brown 
(10YR 3/2) in lower part, silty clay loam, 
dark gray (10YR 4/1) dry; moderate 
very fine and fine subangular and angular 
blocky structure and weak thin platy 
structure; friable; many thin gray 
(10YR 5/1) coatings of clean silt and 
sand particles on faces of peds ; few roots; 
Slightly acid; clear smooth boundary. 

B21t—17 to 24 inches, dark grayish brown (10YR 
4/2) silty clay; weak and moderate fine 
and medium prismatic structure; firm; 
many thin very dark grayish brown 
(10YR 3/2) clay films on faces of редз; 
few thin light gray (10YR 6/1) coatings 
of clean sand and silt particles on faces 
of peds; strongly acid; elear smooth 
boundary. 

B22tg—24 to 33 inches, dark grayish brown (2.5Y 
4/2) clay; common fine distinct olive 
brown (2.5Y 4/4) mottles; weak and 
moderate medium and coarse prismatic 
Structure; firm; many thin very dark 
grayish brown (2.5Y 3/2) and black 
(10YR 2/1) clay films on faces of peds 
and in root channels; strongly acid; clear 
smooth boundary. 


B3tg—33 to 39 inches, grayish brown (2.5Y 5/2) 


silty elay ; common fine distinct light olive 
brown (2.5Y 5/4 and 5/6) mottles; weak 
coarse prismatic structure; friable; many 
thin black (10YR 2/1) clay fillings in 
root channels; slightly effervescent; neu- 
tral; clear smooth boundary. 

IIC1g—39 to 45 inches, grayish brown (2.5Y 5/2) 
clay loam; common fine distinct olive 
brown (2.5Y 4/4), light olive brown 
(2.5Y 5/4), and gray (2.5Y 5/1) mottles; 
weak fine subangular blocky structure; 
friable; few thin dark grayish brown 
(2.5У 4/2) and black (10YR 2/1) clay 
films; about 8 percent coarse fragments; 
strongly effervescent; mildly alkaline; 
clear smooth boundary. 

I1C2g—45 to 60 inches, grayish brown (2.5Y 5/2) 
loam; common fine distinct light olive 
brown (2.5Y 5/4 and 5/6) mottles ; mas- 
Sive with some horizontal cleavages; 
about 5 percent coarse fragments; 
strongly effervescent; mildly alkaline. 

Solum thickness and depth to free carbonates range 
from 28 to 50 inches. Depth to horizons in glacial till 
ranges from 30 to more than 60 inches. The A horizon 
is 10 to 22 inches thick. It typically is silty clay loam, 
but the range includes silty clay. It is medium acid to 
neutral Eluviation is expressed by coatings of clean 
silt and sand particles on faces of peds in the lower part 
of the A horizon or upper part of the B horizon, or 
both. The upper part of the B horizon ranges from 
heavy silty clay loam to silty clay. The lower part 
ranges from loam, clay loam, silt loam, silty clay loam, 
clay, or silty clay. The upper 20 inches of the В horizon 
is very strongly acid in the upper part and medium acid 
to neutral in the lower part. The IIC horizon is loam, 
silt loam, clay loam, silty clay loam, silty clay, or clay. 

Shorewood soils are associated with Kilkenny, Lerdal, 
Minnetonka, Beauford, and Baroda soils. They are 
similar in clay content but contain less sand and shale 
fragments than Kilkenny and Lerdal soils. They are 
better drained and brighter colored than Baroda, Min- 
netonka, and Beauford soils. 

286—Shorewood silty clay loam, 1 to 6 percent 
slopes. This nearly level to gently sloping soil occupies 
5- to 40-acre areas on smooth knolls and hilltops. Slopes 
are typieally convex and are 75 to 300 feet long. This 
Soil has the profile described for the series. 

Included with this soil in mapping are small areas 
of Minnetonka, Kilkenny, Lerdal, and СисКееп soils. 
Minnetonka soils are in nearly level areas and at the 
base of some slopes. Kilkenny and Lerdal soils are be- 
tween the fine textured, lacustrine-mantled ground 
moraine and the fine textured, flat hilltops with smooth 
Side slopes. Also included are areas where slopes are 
Steeper than 6 percent. 

Most of the acreage is used for corn and soybeans. A 
few areas are in pasture and woodland. Maintaining 
good surface tilth and a high fertility level and liming 
are management problems. Runoff is slow to medium. 
Available water capacity is high, and permeability is 
moderately slow. If properly managed, this soil is well 
suited to cropland. Because of shrink-swell and low 
Strength, it is fairly to poorly suited to most urban and 
recreational uses. Capability unit IIs-2. 


70 SOIL SURVEY 


448—Shorewood siliy clay loam, silty substratum, 
1 10 3 percent slopes. This nearly level soil occupies 
8- to 100-асте areas on low convex knolls and ridges 
on the lake plain. The profile differs from the one 
described for the series in having about 8 feet of strati- 
fied silt loam material at depths of 30 to 60 inches. 'This 
Soil overlies loamy glacial till. The silt loam material, 
which is high in coarse silt stratified with loamy very 
fine sand, ranges from 1 to 18 feet in thickness. 

Included with this soil in mapping are small areas of 
Collinwood, Minnetonka, silty substratum, Lura, and 
Barbert soils. Minnetonka soils are at the base of slopes 
and on nearly level landscapes. Lura and Barbert soils, 
in depressions, are identified by spot symbols on the 
soil map. Collinwood soils occur closely with the Shore- 
wood, silty substratum, soils. Also included are better 
drained soils on steeper slopes and some areas where 
glacial till is shallower than 60 inches. 

Most of the acreage is used for corn and soybeans. 
Maintaining good surface tilth and a high fertility level 
and liming are the main management problems. Run- 
off is slow. Available water capacity is high, and per- 
meability is moderately slow. This soil can be worked 
within only a narrow range of moisture content because 
of the clay and high fine silt content and the very low 
sand content. Tilling when wet results in hard, cloddy 
soils. Because of the moderately high seasonal water 
table, shrink-swell, and low strength, this soil is poorly 
suited to most urban and recreational uses. The under- 
lying silt loam has high frost action potential, is very 
erosive when exposed in road ditches and other new 
construction near the river valleys, has moderately 
rapid permeability, and has poor stability when 
saturated. Capability unit IIs-2. 

311—Shorewood silty clay, 1 to 6 percent slopes. 
This nearly level and gently sloping soil occupies 5- to 
30-aere areas on convex rises in the lake plain. The 
profile differs from the one described for the series 
because it is thicker, is more acid throughout, and has 
about 20 percent more clay and a higher content of fine 
silt. It also has slow permeability and moderate to high 
available water capacity. 

Included with this soil in mapping are small areas of 
Beauford, Minnetonka, Marna, Lura, and Barbert soils. 
Beauford, Minnetonka, and Marna soils are nearly 
level or are in swales. Lura and Barbert soils are in 
depressions and low gradient drainageways and are 
identified by spot symbols on the soil map. Also included 
are some areas where slopes are more than 6 percent 
and some moderately eroded areas. 

Most of the acreage is in eorn and soybeans. If tilth 
is maintained, this soil is suited to cropland. Runoff is 
slow to medium. The soil becames hard and clodqy if 
tilled when wet because of the high content of clay and 
fine silt. Liming offsets acidity in the surface layer. 

This soil is poorly suited to most urban and recrea- 
tional uses because of the high content of clay and 
shrink-swell potential. Capability unit IIs-2. 


Spicer Series 


The Spicer series consists of deep, nearly level, poorly 
drained medium textured and moderately fine textured 
soils. These soils formed in silty glacial lacustrine 
sediments. They are in broad areas or on rims around 


potholes in the silt-mantled till plain. Native vegetation 
was a wet site community of the tall grass prairie. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam about 16 inches 
thick. The subsoil, about 24 inches thick, is mottled 
dark gray, olive gray, and olive, friable silt loam. The 
deep underlying material is mottled light olive gray, 
friable silt loam. The profile is limy throughout. 

Permeability is moderate, and natural fertility is 
medium. Runoff is slow. Available water capacity and 
organie-mater content are high. The depth to the sea- 
sonal high water table is 2 to 3 feet, or near tile depth. 

Spicer soils are well suited to farming if excess water 
is removed and applieations of potash and phosphate 
are added to offset the high lime content in the soil. 
Most of the acreage is used for eropland. 

Representative profile of Spicer silty clay loam in 
cultivated area 2,540 feet south and 920 feet west of 
northeast sec. 25, T. 107 N., R. 28 W. 

Ар--0 to 12 inches, black (10YR 2/1) silty clay 
loam; weak fine subangular blocky 
structure; friable; strongly effervescent; 
mildly alkaline; abrupt smooth boundary. 

A3—12 to 16 inches, very dark gray (10YR 3/1) 
silty clay loam ; moderate fine subangular 
blocky structure; friable; few channel 
fillings of black (10YR 2/1) and dark 
gray (10YR 4/1) ; strongly effervescent; 
mildly alkaline; gradual irregular bound- 
ary. 

B1g—16 to 24 inches, dark gray (5Y 4/1) heavy 
silt loam ; common fine faint dark grayish 
brown (2.5Y 4/2) mottles; weak fine 
subangular blocky structure; friable; few 
olive gray (БҮ 5/2) channel fillings: 
strongly effervescent; mildly alkaline; 
clear wavy boundary. 

B2g—24 to 30 inches, olive gray (БҮ 5/2) heavy 
silt loam ; common medium distinct yel- 
lowish brown (10YR 5/8) mottles; weak 
fine subangular blocky structure; friable; 
strongly effervescent; mildly alkaline; 
clear wavy boundary. 

B3g—30 to 40 inches, olive (БУ 5/8) and olive 
gray (5Y 5/2) heavy silt loam; many 
fine distinct yellowish brown (10YR 5/8) 
mottles; weak very fine subangular 
blocky structure; friable; strongly effer- 
vescent; mildly alkaline; abrupt wavy 
boundary. 

Cg—40 to 60 inches, light olive gray (5Y 6/2) silt 
loam; many coarse distinct yellowish 
brown (10YR 5/8) mottles; weak thin to 
thick platy structure; friable; common 
fine dark colored stains and concretions; 
strongly effervescent; mildly alkaline. 

The À horizon is 12 to 24 inches thick. It is black or 
very dark gray. It is typically silty clay loam, but silt 
loam and loam high in content of very fine sand are 
included. The B horizon is typically silt loam but ranges 
to silty сїау loam. It is mottled throughout. The C 
horizon is silt, silt loam, or silty clay loam. Thin strata 
of loamy very fine sand occur in some areas. 

Spicer soils occur on the same landscape as Truman, 
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Kingston, Madelia, and Okoboji soils and formed т 
similar materials. In contrast with those soils, they 
have lime throughout the solum. They oceupy lower 
positions on the landscape than the moderately well 
drained Kingston soils and the well drained Truman 
Soils. 

140—Spicer silty clay loam. This nearly level soil is 
in broad areas on the rims of depressions. Slopes are 
0 to 2 percent. 

Included with this soil in mapping are small areas 
of the nonlimy Madelia soils and the Okoboji soils in 
depressions. Also included are some areas where the 
surface layer is nonlimy. A few areas are very high in 
content of lime. 

This soil is wet. Properly designed tile drainage is 
needed to adequately remove excess water. Maintaining 
tilth and the fertility level 15 the main management 
need. If this soil is tilled when wet, the surface layer 
becomes cloddy. Most areas are used for corn and soy- 
beans. If excess water is removed and the high lime 
condition is offset by applications of fertilizer, this soil 
is well suited to cropland. It is poorly suited to most 
urban and recreational uses because of wetness. Capa- 
bility unit IIw-3. 


Storden Series 


The Storden series consists of deep, rolling to very 
steep, well drained, medium textured soils. These soils 
formed in limy, loamy glacial till. They are on knolls 
and eonvex slopes in the uplands. They are closely 
associated with and mapped with Clarion, Lester, and 
Estherville soils. They are so intricately mixed on the 
landscape that they are not mapped separately in this 
county. The native vegetation was а sparse growth of 
tall grass prairie or mixed prairie and deciduous trees. 

In а representative profile the surface layer is limy, 
very dark grayish brown loam about 8 inches thick. The 
underlying material is limy, dark grayish brown and 
light olive brown, friable loam. 

Permeability is moderate. The concentration of lime 
carbonates reduces the rates of infiltration and per- 
meability. The seasonal high water table is below 6 
feet. Available water capacity is high. The soil is seldom 
fully saturated, however, because runoff is rapid on the 
convex slopes. Organic-matter content is low, and 
natural fertility is medium. 

Most areas of Storden soils are farmed along with 
the associated soils in the field. The hazard of erosion 
is severe. Special fertility programs are beneficial for 
most crops because of the high content of lime. Most 
areas are used for crops. The steeper slopes are in 
permanent pasture or woodland. 

Representative profile of Storden loam in cultivated 
field in area of Clarion-Storden loams, 12 to 18 percent 
Slopes, 2,540 feet west and 760 feet south of northeast 
corner sec. 20, T. 106 N., R. 29 W. 

Ар--0 to 8 inches, very dark grayish brown (10YR 
4/2) loam; weak fine and medium sub- 
angular blocky structure; very friable; 
about 8 percent coarse fragments; slightly 
effervescent, mildly alkaline; abrupt, 
smooth boundary. 

Ci—8 to 11 inches, dark grayish brown (10YR 
4/2) loam; weak fine and medium sub- 


angular blocky structure; very friable; 
about 5 percent coarse fragments; 
strongly effervescent, mildly alkaline; 
clear, smooth boundary. 

C2—11 to 60 inches, light olive brown (2.5Y 5/4) 
loam; massive; very friable; about 5 per- 
cent coarse fragments; few small lime 
masses ; strongly effervescent, moderately 
alkaline. 

Solum thickness is commonly the same as that of 
the A horizon, about 4 to 10 inches. These soils are 2 
to 10 percent coarse fragments of mixed lithology. Some 
have a B horizon as much as 4 inches thick. Texture 
is loam or light clay loam in all horizons. Reaction is 
typically mildly or moderately alkaline, but in a few 
places it is neutral in the А horizon. 

In contrast with Clarion and Lester soils, Storden 
Soils are limy in the solum and commonly have steeper, 
more convex slopes. In contrast with Estherville soils, 
they are limy in the solum and contain less sand and 
fewer coarse fragments. 

961F—Storden complex, 24 to 45 percent slopes. 
This very steep map unit is one of Storden, Lester, 
Clarion, and other well drained loamy and sandy soils. 
The soils are so intermixed on the landscape that map- 
ping them separately is not practical. The unit is 60 
percent Storden loam, 30 percent Lester or Clarion soil, 
and 10 percent other loamy and sandy soils. 

This unit is on 5- to 30-acre knolls and side slopes 
adjacent to Clarion, Nicollet, Lester, and Le Sueur 
Soils and on side slopes and ravines adjacent to the 
major streams and drainageways. The Storden soil is 
on convex knolls above the Clarion or Lester soil which 
is on slightly concave side slopes. Slopes are 75 to 150 
feet long and are highly irregular. 

The profiles of the Clarion and Lester soils differ 
from those described for the respective series in having 
thinner surface and subsoil layers. 

Included with this unit in mapping are small areas 
where slopes are either less than 24 percent or greater 
than 45 percent. Small areas of Estherville, Dickinson, 
and Terril soils are also included. Severely eroded areas 
are common. 

Runoff is rapid. The hazard of erosion is severe. High 
concentrations of lime carbonates are common near the 
surface. 

Because of the very steep, irregular slopes and the 
severe hazard of erosion, this unit is used only for 
pasture or woodland. Wildlife suitability is slightly to 
moderately limited. Urban and recreational develop- 
ment are severely limited by the excessive slopes. 
Capability unit VIIe-1. 

961—-Storden complex, very steep. This map unit is 
one of Storden, Lester, Clarion, and other excessively 
drained to well drained loamy and sandy soils. The 
soils are so intermixed on the landscape that mapping 
them separately is not practical. The unit varies, but 
it is commonly 60 percent Storden loam, 25 percent 
Lester or Clarion soils, and 15 percent sandy soils or 
other loamy soils. Less extensive are Bold, Truman, 
Estherville, Terril, Grays, and Copaston soils. 

This unit occupies 2- to 500-acre side slopes, escarp- 
ments, and ravines adjacent to the major streams and 
drainageways. Slopes are more than 45 percent, are 75 
to 150 feet long, and are highly irregular. Vertical 
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Scarps along the rivers are identified by spot symbols 
on the soil map. 

The profiles of the Clarion and Lester soils differ 
from those described for the respective series in having 
thinner surface and subsoil layers. 

Included with this unit in mapping are small areas 
where slopes are less than 45 percent. Small areas of 
rock outcrop, sand, and gravel are also common. 

Runoff is very rapid. The hazard of erosion is very 
severe. Sloughing and slumping are common. High 
concentrations of lime carbonates near the surface are 
common. 

This unit is used only for woodland and wildlife 
habitat. Some slopes provide sparse grazing. Capa- 
bility unit VIIe-1. 

960E—Storden-Clarion loams, 18 to 24 percent 
slopes. This steep map unit occupies 3- to 30-acre knolls 
and side slopes adjacent to Nicollet and Webster soils 
and other Clarion soils. It is about 55 percent Storden 
soil and 45 percent Clarion soil. Slopes are both convex 
and concave. The Storden soil is on the convex knolls 
above the Clarion soil, which is typically on plane or 
slightly concave side slopes. Slopes are 75 to 150 feet 
long. The Storden soil has a profile that is similar to 
the one described for the series, but thinner. Coarse 
fragments range from 2 to 10 percent by volume. 

Included with this unit in mapping are a few areas 
where slopes are either less than 18 percent or more 
than 24 percent and areas of Terril soils at the concave 
base of slopes. А few wet areas of Webster and Glencoe 
soils on concave slopes are identified by spot symbols 
on the soil map. 

Runoff is rapid. Organic-matter content is high in the 
Clarion soil and low in the Storden soil. 

Because this unit is steep and subject to erosion, it 
is generally poorly suited to cultivated crops. The 
Storden soil has а high concentration of lime car- 
bonates. It is used mostly for pasture and hay. A few 
areas are cropland, and others are idle. The steep slope 
severely limits most urban uses. Capability unit VIe—1. 


Terril Series 


The Terril series consists of nearly level to sloping, 
moderately well drained, medium textured soils. These 
soils formed in more than 40 inches of loamy alluvium 
and glacial sediments. They occupy accumulating posi- 
tions between the slope above and the valley floor 
below, typically the long, narrow, slightly concave toe 
slopes below more rolling soils. Native vegetation was 
tall grass prairie or mixed prairie and deciduous trees. 

In a representative profile the surface layer is black 
and very dark brown friable loam about 36 inches thick. 
The subsoil is very dark grayish brown and olive brown 
loam about 18 inches thick. The underlying material 
is light olive brown loam. 

Permeability is moderate. The depth to the seasonal 
high water table is typically below 6 feet. Available 
water capacity, organic-matter content, and natural 
fertility are high. 

Terril soils are well suited to cultivation. Many areas 
occur as narrow, irregular strips and are farmed with 
the adjacent steeper soils. 

Representative profile of 'Terril loam, 2 to 6 percent 
slopes, in cultivated field 1,050 feet south and 1,500 


feet east of northwest corner sec. 24, T. 107 N., R. 28 W. 
Ар--0 to 7 inches, black (10YR 2/1) loam; weak 
fine subangular blocky structure; friable; 
about 3 percent coarse fragments; slightly 
acid; abrupt smooth boundary. 

A12—7 to 21 inches, black (10YR 2/1) loam; 
weak and moderate fine and medium sub- 
angular blocky structure; friable; about 
3 percent coarse fragments; slightly acid; 
clear wavy boundary. 

АЗ--21 to 36 inches, very dark brown (10YR 2/2) 
loam; weak and moderate fine and me- 
dium subangular blocky structure; fri- 
able; about 3 percent coarse fragments; 
Slightly acid; clear wavy boundary. 

В2--86 to 45 inches, very dark grayish brown 
(10YR 3/2) loam; weak and moderate 
fine and medium subangular blocky 
Structure; friable; about 3 percent frag- 
ments; slightly acid; clear wavy bound- 


ary. 

В8—45 to 49 inches, olive brown (2.5Y 4/4) loam; 
weak and moderate fine and medium sub- 
angular blocky structure; friable; about 
3 percent coarse fragments; slightly 
acid; clear wavy boundary. 

C—49 to 60 inches, light olive brown (2.5Y 5/4) 
loam; massive; friable; about 8 percent 
coarse fragments ; neutral. 

Solum thickness ranges from 36 to 60 inches. The A 
horizon is black, very dark brown, or very dark gray. 
It is typically loam, but the range includes clay loam. 
It is 18 to 36 inches thick. The B horizon is very dark 
grayish brown, olive brown, brown, or dark yellowish 
brown. It is loam, clay loam, or sandy clay loam. The 
C horizon is loam to sandy loam. 

Terril soils are associated with Clarion, Lester, and 
Storden soils. They are not so brightly colored as those 
soils, and they have a thicker surface layer. 

94—Terril loam, 0 to 2 percent slopes. This nearly 
level soil occupies 3- to 18-acre concave toe slopes below 
areas of Clarion, Storden, Lester, Dickinson, and 
Estherville soils. Slopes are 60 to 100 feet long. The 
profile is similar to the one described for the series, but 
the surface layer is thicker. 

Included with this soil in mapping are a few areas 
where slopes are more than 2 percent. Also included are 
areas of Hamel, Webster, Le Sueur, Nicollet, Clarion, 
and Lester soils, a few small seep areas, and areas of 
Soils, below Estherville and Dickinson soils, that have 
а sandy loam surface layer. 

Most of the acreage is used for cultivated crops and 
has few limitations for this use. Runoff is slow. Tile 
drainage is needed to remove excess water in seeps and 
to protect building foundations. Low strength, moderate 
percolation rates, and shrink-swell potential limit this 
Soil for most urban uses. Many areas are subject to 
sidehill seepage. Capability unit 1-1. 

94B—Terril loam, 2 to 6 percent slopes. This gently 
sloping soil occupies 3- to 30-acre concave toe slopes 
below areas of Clarion, Lester, Storden, Dickinson, and 
Estherville soils. Slopes are about 60 to 150 feet long. 
This soil has the profile described for the series. 

Included with this soil in mapping are a few areas 
where slopes are less than 2 percent or more than 6 
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percent. Also included are small areas of Hamel, 
Webster, Le Sueur, Nicollet, Clarion, Lester, and 
Storden soils, small seep areas, and a few areas of soils, 
below Dickinson and Estherville soils, that have a sandy 
loam surface layer. 

The erosion hazard is slight in cultivated areas. Run- 
off is medium. Tile has been installed in some areas to 
remove water from seeps. Most of the acreage is used 
for erops and has few limitations for this use. Low 
Strength and a moderate percolation rate limit this 
soil for most urban and recreational uses. Many areas 
are subject to sidehill seepage. A little system is needed 
to protect building foundations. Capability unit Пе-2. 

94C—Terril loam, 6 to 15 percent slopes. This slop- 
ing soil occupies 5- to 20-acre concave toe slopes below 
areas of Storden, Clarion, and Lester soils. Slopes are 
about 60 to 150 feet long. The profile is similar to the 
one described for the series, but the surface layer is 
thinner. 

Included with this soil in mapping are a few areas 
where slopes are less than 6 percent or more than 15 
percent. Also included are а few areas of soils that have 
а sandy loam or clay loam surface layer, small seep 
areas, and a few areas of Clarion, Nicollet, Lester, 
Storden, Le Sueur, Hamel, and Webster soils. 

Most of the acreage is used for cropland. Runoff is 
medium to rapid. The erosion hazard is moderate, and 
control practices are needed. Tile has been installed in 
some areas to remove water from seeps. Low strength 
and a moderate percolation rate limit this soil for most 
urban uses. Many areas are subject to sidehill seepage. 
A tile system is needed to protect building foundations. 
Capability unit Ше-1. 

856B—Terril-Urban land complex, 2 to 6 percent 
slopes. This gently sloping map unit is one of moder- 
ately well drained soils on concave toe slopes at the 
base of steep or very steep slopes. Slopes are 60 to 500 
feet long. In the Urban land part, the soil has been 
exacavated for foundations, basements, or roads and 
used in leveling or as fill in the depressions. 

Included with this unit in mapping are a few areas 
where slopes are less than 2 percent or more than 6 
percent. Also included are small areas of the Hamel 
soil in drainageways and areas of Le Sueur and Lester 
soils. 

This unit is used for urban development. It is limited 
by low strength, moderate permeability, and potential 
for sidehill seepage. A tile system is needed to protect 
building foundations and basements from wetness. The 
hazard of erosion from runoff is moderate. Runoff is 
high from roofs, roads, and other paved surfaces cover- 
ing much of this unit. Not assigned to a capability 
group. 

856C—Terril-Urban land complex, 6 to 15 percent 
slopes. This sloping map unit is one of moderately well 
drained soils on concave toe slopes at the base of steep 
and very steep slopes. Slopes are 60 to 300 feet long. In 
the Urban land part, the soil has been excavated for 
foundations, basements, or roads and used in leveling 
or as fill in depressions. 

Included with this soil in mapping are a few areas 
where slopes are less than 6 percent or more than 15 
percent. Also included are small areas of the Hamel 
soil in drainageways and areas of Le Sueur and Lester 
soils. 


This unit is used for urban development. It is limited 
primarily by slope, low strength, moderate perme- 
ability, and potential for sidehill seepage. Walkout 
basements and retaining walls help the homeowner 
develop his lot for a suitable home site. A tile system is 
needed to protect building foundations and basements 
from wetness. Runoff is high from roofs, roads, and 
other paved surfaces covering much of this unit. Not 
assigned to a capability group. 


Tilfer Series 


The Tilfer series consists of nearly level, poorly 
drained to very poorly drained soils. These soils formed 
in 2 to 3 feet of moderately fine textured sediments over 
bedrock. They occupy depressions and sluggish drain- 
ageways. Native vegetation was principally water- 
tolerant grasses and sedges. 

. In a representative profile the surface layer is black 
silty clay loam about 11 inches thick. The subsoil is 
very dark gray and dark gray, friable silty clay loam 
about 20 inches thick. The underlying material is frac- 
tured limestone bedrock. 

Permeability is moderate in the upper part of the 
soil and rapid in the disintegrated limestone fragments 
at a depth of 31 to 33 inches. Runoff is slow to ponded. 
The depth to the seasonal high water table ranges from 
0 to 3 feet, or near tile depth. Available water capacity 
is low to moderate. Organic-matter content is high, and 
natural fertility is medium. 

Part of the acreage is cropland. If properly drained, 
the soils are suited to most crops. Water table control 
is the principal management need. The limestone bed- 
rock limits drainage in some areas. 

Representative profile of Tilfer silty clay loam 2,000 
feet north and 600 feet east of southwest corner sec. 
3, T. 108 N., В. 28 W. 

Ар--0 to 8 inches, black (10YR 2/1) light silty 
clay loam; weak very fine subangular 
blocky structure; friable; few roots; 
Strongly effervescent; mildly alkaline; 
abrupt smooth boundary. 

А12--8 to 11 inches, black (10YR 2/1) light silty 
clay loam; moderate very fine subangular 
blocky structure; friable; few roots; 
strongly effervescent; mildly alkaline; 
clear smooth boundary. 

Big—11 to 22 inches, very dark gray (БҮ 3/1) 
light silty clay loam; moderate very fine 
subangular blocky structure; friable; 
strongly effervescent; mildly alkaline; 
clear smooth boundary. 

B2g—22 to 31 inches, dark gray (5Y 4/1) silty 
clay loam; many fine distinct dark gray- 
ish brown (2.5Y 4/2) mottles; moderate 
very fine subangular blocky structure; 
friable; strongly effervescent; mildly 
alkaline; clear smooth boundary. 

C—31 to 33 inches, olive gray (5Y 5/2) and olive 
(5Y 5/3) disintegrated limestone frag- 
ments; light brownish gray (10YR 6/2) 
streaks; single grained; loose; strongly 
effervescent; mildly alkaline; gradual 
irregular boundary. 

R—33 inches plus, pale brown (10YR 6/3) and 
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very pale brown (10YR 7/3) limestone 
bedrock; strongly effervescent; mildly 
alkaline. 

Depth to bedrock ranges from 20 to 40 inches. The 
entire profile is weakly to strongly effervescent. In 
places snail shells are common. The A horizon is typi- 
caly silty clay loam, but the range includes loam, 
sandy clay loam, or clay loam. It is 10 to 24 inches 
thick. The B horizon is typically silty clay loam, but the 
range includes loam or clay loam. It is about 10 to 24 
inches thick. The R horizon is typically limestone bed- 
rock. In places it is limy sandstone. 

Tilfer soils are associated with Copaston and Joliet 
soils. They are poorly drained to very poorly drained 
and have a darker colored B horizon than Copaston 
Soils. They are similar to the Joliet soil but are deeper 
to bedrock. 

321—Tilfer silty clay loam. This nearly level soil 
occupies 3- to 20-acre swales and flats on bedrock- 
controlled benches. It formed in a silty mantle of limy, 
glacial alluvium in the Minnesota River Valley. Lime- 
Stone bedrock is within 20 to 40 inches. Slopes are 
0 to 2 percent. 

Included with this soil in mapping are small, non- 
limy areas and areas of shallow Joliet soil. Also included 
are small areas in old river channels next to steep river 
bluffs where the soil is more than 40 inches deep to bed- 
rock. These areas are in section 32 of Lime Township 
and sections 5 and 6 of Mankato Township. Areas that 
are subject to flooding from upland runoff as it leaves 
the ravines and small creeks and moves toward the Min- 
nesota River are also included. Many of these inclusions 
are subject to flash flooding, which occurs following 
5- to 100-year frequency storms. 

This is a wet soil. Seepage is common along the rock 
contact. Runoff is slow to ponded. Drainage is needed 
for dependable erops, but bedrock limits installation of 
adequate drainage systems in some places. The water 
table is lowered significantly in some places when an 
outlet ditch is installed nearby. 

Most of the acreage is cropland. High application 
rates of phosphorus and potassium are needed to offset 
the high lime content. This soil has poor potential for 
most urban and recreational uses because of wetness 
and underlying rock. Capability unit IITw—6. 


Truman Series 


The Truman series consists of deep, gently sloping to 
sloping, well drained, medium textured soils formed in 
silty lacustrine sediments. These soils are on convex 
slopes on the silt mantled till plain. Native vegetation 
was tall grass prairie. 

In a representative profile the surface layer is very 
dark brown and dark brown silt loam about 14 inches 
thick. The very friable silt loam subsoil is about 22 
inches thick. The upper part is dark yellowish brown, 
and the lower part is yellowish brown. The underlying 
material is limy, mottled brownish yellow and light 
yellowish brown silt loam. Iron and manganese concre- 
tions are present in the C horizon. 

Permeability is moderate. Runoff 18 medium to rapid. 
The available water eapacity, organic-matter content, 
and natural fertility are high. The depth to the seasonal 
high water table is below 6 feet. 


Erosion is the main haz£rd on Ше steeper slopes. If 
Truman soils are protected from erosion and well 
managed, they are suitable for all crops grown in the 
county. 

Representative proflle of Truman silt loam, 2 to 6 
percent slopes, 2,250 feet south and 1,720 feet east of 
northwest corner sec. 4, T. 107 N., R. 27 W. 

Ар--0 to 10 inches, very dark brown (10YR 2/2) 
silt loam; very fine subangular blocky 
Structure; friable; neutral; clear smooth 
boundary. 

A3—10 to 14 inches, dark brown (10YR 3/3) silt 
loam, very dark grayish brown (10YR 
3/2) coatings on Тасев of peds; few 
tongues of very dark brown (10YR 2/2) ; 
weak fie subangular blocky structure; 
very friable; neutral; clear smooth 
boundary. 

B1—14 to 20 inches, dark yellowish brown (10YR 
3/4) silt loam, dark brown coatings on 
faces of peds; weak fine subangular 
blocky structure; very friable; many fine 
tubular pores; slightly acid; clear smooth 
boundary. 

B2—20 to 30 inches, yellowish brown (10YR 5/4) 
silt loam, dark yellowish brown (10YR 
4/4) coatings on faces of peds; weak 
medium prismatic structure parting to 
weak fine and very fine subangular 
blocky; very friable; many fine tubular 
pores; slightly acid; clear smooth bound- 
ary. 

B3-—30 to 36 inches, yellowish brown (10YR 5/4) 
silt loam; weak moderate prismatic struc- 
ture; very friable; many fine tubular 
pores; neutral; clear smooth boundary. 

C1—36 to 42 inches, brownish yellow (10YR 6/6) 
silt loam; few fine distinct light brown- 
ish gray (10YR 6/2) mottles; weak me- 
dium and thick platy structure; very 
friable; strongly effervescent; mildly 
alkaline; clear smooth boundary. 

C2—42 to 60 inches, light yellowish brown (10YR 
6/4) silt loam; many medium faint light 
brownish gray (10YR 6/2) and common 
yellowish brown (10YR 5/8) mottles; 
weak medium and thick platy structure; 
very friable; thin strata of very fine 
sandy loam; strongly effervescent; mildly 
alkaline. 

Thickness of the solum and depth to lime range from 
24 to 56 inches. The A horizon is 8 to 16 inches thick. 
It is typically silt loam, but the range includes light 
silty clay loam. Reaction ranges from neutral to slightly 
acid. The B horizon is 20 to 40 inches thick. It is typi- 
cally silt loam, but the range includes loam and light 
silty clay loam. The B1 and ВЗ horizons are not in all 
pedons. Reaction ranges from slightly acid to neutral 
in the B1 and B2 horizons and neutral to mildly alkaline 
in the B3 horizon. The C horizon is typically silt loam, 
but ineluded in the range are stratifications of very fine 
sandy loam and loam. The IIC horizon of glacial till be- 
gins at depths as shallow as 48 inches in a few profiles. 

Truman soils are associated with Kingston, Madelia, 
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and Spicer soils. They are better drained and have 
brighter colored subsoils than these associated soils. 

101B— Truman silt loam, 2 to 6 percent slopes. This 
gently sloping soil is on convex rises on the lake plain. 
Areas are small to large and are irregular in shape. 
This soil has the profile described for the series. 

Included with this soil in mapping are small areas 
of moderately well drained Kingston soils, typically in 
small swales in the midst or at the edge of the soil 
delineation. Also included are small areas of Clarion 
soils where the silt mantle is thin and some areas of 
Grogan soils. Included slopes steeper than 6 percent 
are identified by spot symbols on the soil map. 

Most of the acreage is used for corn and soybeans. 
The soil is well suited to crops, but erosion control is 
needed. Runoff is medium. This soil is fairly well suited 
to most urban uses and is well suited to most recrea- 
tional uses. Capability unit IIe-2. 

101C—Truman silt loam, 6 to 12 percent slopes. 
This sloping soil is on short, irregular slopes adjacent 
to areas of Kingston and Madelia soils and areas of less 
Sloping Truman soils. The profile is similar to the one 
described for the series, but the surface layer is lighter 
colored and thinner. 

Included with this soil in mapping are a few small 
areas of Bold soils on the steepest part of the convex 
slopes. Also included are some areas that are moder- 
ately eroded to severely eroded, small areas of Grogan 
soils, and small areas where slopes are less than 6 
percent or steeper than 12 percent. 

Erosion is the main hazard. Under proper manage- 
ment corn, soybeans, and small grains are well suited. 
Runoff is medium to rapid. 'This soil has fair potential 
for most urban and recreational uses. Slope is the main 
limitation. Capability unit Ше-1. 


Urban Land 


1039—Urban land, 0 to 2 percent slopes. This area 
typically consists of poorly drained and very poorly 
drained soils that are commonly covered with several 
feet of fill material. This fill material is typically loamy 
glacial till but includes debris from old buildings and 
old street surfaces. 

Included with Urban land in mapping are areas 
where soil material has been removed for fill or where 
the surface layer has been removed during leveling 
operations. Characteristics are too variable to be rated 
for urban development. Each area should be checked 
before urban and industrial developments or other uses 
are considered. Not assigned to a capability group. 


Wadena Series 


The Wadena series consists of nearly level to gently 
sloping, well drained, medium textured soils. These 
Soils formed in glacial outwash consisting of а loamy 
mantle 24 to 42 inches thick over limy sand and gravel. 
They are on the glacial outwash plains and stream 
terraces. Native vegetation was tall grass prairie. 

In a representative profile the surface layer is black 
and very dark brown loam about 14 inches thick. The 
subsoil is about 22 inches thick. 'The upper part is very 
dark grayish brown and dark brown loam, the middle 
part is brown sandy loam, and the lower part brown 


loamy coarse sand. The underlying material is limy, 

grayish brown and brown gravelly coarse sand. 

Permeability is moderately rapid in the upper part 
and rapid in the underlying material at a depth of about 
36 inches. The seasonal high water table is below 6 
feet. Available water capacity is moderate. Organic- 
matter content is moderate, and natural fertility is 
medium. 

Most of the acreage is cropland, to which the soils 
are moderately well suited. The moderate available 
water capacity and the hazard of soil blowing and water 
erosion are the major limitations for crop production. 

Representative profile of Wadena loam, 0 to 2 percent 
slopes, 2,110 feet east and 2,210 feet south of northwest 
corner sec. 14, T. 106 N., В. 29 W. 

А11--0 to 7 inches, black (10YR 2/1) loam; weak 
fine subangular blocky structure; friable; 
medium acid; abrupt smooth boundary. 

A12—7 to 11 inches, black (10YR 2/1) loam; weak 
fine subangular blocky structure; friable; 
medium acid; clear smooth boundary. 

A3—11 to 14 inches, very dark brown (10YR 2/2) 

loam; weak fine subangular blocky struc- 

ture; friable; medium acid; clear smooth 
boundary. 

14 to 19 inches, very dark grayish brown 
(10YR 3/2) loam; weak fine subangular 
blocky structure; friable; medium acid; 
clear smooth boundary. 

B22—19 to 24 inches, dark brown (10YR 4/3) 
loam; weak fine subangular blocky 
structure; friable; medium acid: clear 
smooth boundary. 

B23—24 to 33 inches, brown (10YR 4/3) sandy 
loam; weak fine subangular blocky struc- 
ture; friable; medium acid; clear smooth 
boundary. . 

IIB3—33 to 36 inches, brown (10YR 4/3) loamy 
coarse sand; single grained; very friable; 
medium acid; clear smooth boundary. 

IIC—36 to 60 inches, grayish brown (10YR 5/2) 
and brown (10YR 5/3) gravelly coarse 
sand; single grained; loose; mildly alka- 
line; slightly effervescent to strongly 
effervescent. 

The depth to loamy sand or coarser and free car- 
bonates ranges from 24 to 40 inches. The A horizon is 
slightly acid to medium acid and 10 to 18 inches thick. 
The B horizon is slightly acid to medium acid in the 
upper part and slightly acid to neutral in the lower 
part. It ranges from 14 to 28 inches in thickness. The 
IIC horizon is typically coarse sand and fine gravel, but 
in some places it is interbedded with seams and pockets 
of fine sand. 

Wadena soils occur on the same landscape as Esther- 
ville and Dickinson soils. They have a thicker solum 
and contain more clay that Estherville soils. They 
contain less sand and are not leached so deep as Dickin- 
son soils. 

39—Wadena loam, 0 to 2 percent slopes. This nearly 
level soil occupies 3- to 50-acre tracts. The smaller tracts 
are commonly scattered within the loamy uplands, and 
the larger tracts are on terraces along the Minnesota 
River and its tributaries. This soil has the profile 
described for the series. 


В21 
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Included with this soil in mapping are small areas 
where slopes are more than 2 percent. The broader 
areas are often crossed by drainageways of a poorly 
developed drainage net. Also included are small areas, 
on the upper terraces of the Minnesota River, where 
the solum is silty and small areas of Estherville and 
Dickinson soils. 

This soil warms up early in spring and is easy to till, 
but it is moderately droughty. Runoff is slow. Soil 
blowing is a hazard on the larger tracts, especially in 
spring. 

Most of the acreage is used for cultivated crops. 
Management is needed to conserve moisture and pro- 
vide а high content of plant nutrients. The potential 
is good for most urban and recreational uses. Because 
of the high pereolation rate, there is a hazard of pollu- 
tion of nearby streams and wells if this soil is used 
for septic tank filter fields. Capability unit IIs-1. 

39B—Wadena loam, 2 to 6 percent slopes. This 
gently sloping soil occupies 2- to 50-acre tracts. It is on 
irregular hills within the loamy uplands or on side 
slopes below the less sloping Wadena soils. Slopes are 
50 to 125 feet long. This soil has a profile similar to the 
one described for the series, but the surface layer is 
thinner. 

Included with this soil in mapping are a few small 
areas of Estherville soils and small areas, on the upper 
terraces of the Minnesota River, where the solum is 
silty. Small areas where the surface layer is gravelly 
are identified by spot symbols on the soil map. Also 
included are a few areas where slopes are less than 2 
percent or more than 6 percent and a few small eroded 
areas where part of the brownish subsoil has been 
mixed with the surface layer. 

This is a moderately droughty soil. Runoff is medium. 
'The hazard of soil blowing and water erosion is mod- 
erate. Most of the acreage is used for cultivated crops. 
Management is needed to provide a high content of 
plant nutrients, especially nitrogen and phosphorus. 
This soil has good potential for most urban and recrea- 
tional uses. If it is used as a septic tank filter field, 
however, there is а hazard of contamination of local 
water supplies. Capability unit Пе-4. 


Waldorf Series 


The Waldorf series consists of level to nearly level, 
poorly drained, fine textured and moderately fine tex- 
tured soils formed in glacial lacustrine sediments. These 
soils occupy broad flats, very shallow depressions and 
drainageways, and slightly convex positions on the 
upland landscape. Native vegetation was a wet site 
community of tall grass prairie. 

In a representative profile the surface layer is black, 
friable silty clay loam about 15 inches thick. The sub- 
soil, about 80 inches thick, is mottled black and olive 
gray silty clay and silty clay loam. The underlying 
material is limy, mottled olive gray silty clay loam. 

Permeability is moderately slow. Runoff is slow. The 
depth to the seasonal high water table ranges from 1 
to 3 feet, or near tile depth. Available water capacity, 
organie-matter content, and natural fertility are high. 

Most of the acreage is in corn and soybeans. The 
soils are suited to most crops if properly drained. Main- 


taining good tilth and a high fertility level is a major 
management need. 

Representative profile of Waldorf silty clay loam in 
cultivated field 100 feet north and 300 feet east of south- 
west corner sec. 27, T. 106 N., R. 29 W. 

Ар--0 to 9 inches, black (N 2/0) heavy silty clay 
loam; moderate very fine subangular 
bloeky structure; friable; common roots ; 
neutral; abrupt smooth boundary. 

A12—9 to 15 inches, black (N 2/0) heavy silty clay 
loam; moderate medium and coarse an- 
gular blocky structure; friable; common 
roots; neutral; clear smooth boundary. 

A83—15 to 20 inches, black (БҮ 2/1) silty clay; 
few fine faint dark olive gray (5Y 3/2) 
mottles; weak fine and medium prismatic 
structure parting to moderate and strong 
very fine subangular blocky; firm; few 
roots; neutral; clear smooth boundary. 

B21g—20 to 28 inches, olive gray (БУ 4/2) silty 
clay, very dark gray (БУ 8/1) coatings 
on faces of peds; many fine faint dark 
olive gray (5У 8/2) mottles; moderate 
and strong very fine angular blocky struc- 
ture; firm; neutral; clear smooth bound- 


ary. 

B22g—28 to 85 inches, olive gray (БУ 4/2) silty 
clay, dark gray (5Ү 4/1) coatings on 
faces of peds; many fine faint olive (5Y 
4/3 and 5/3) mottles; weak and moder- 
ate very fine angular blocky structure; 
firm; neutral; clear smooth boundary. 

B3g—35 to 45 inches, olive gray (5Y 5/2) heavy 
silty clay loam, gray (5Y 5/1) coatings 
on faces of peds; common fine distinct 
olive (5Y 5/4 and 5/6) mottles; weak 
very fine angular blocky structure; fri- 
able; neutral; clear smooth boundary. 

Cg—45 to 62 inches, olive gray (БҮ 5/2) silty clay 
loam, few gray (5Y 5/1) coatings on 
faces of peds in the upper part; many 
fine distinet olive (5Ү 5/3 and 5/6) 
mottles in upper part and many fine 
prominent strong brown (7.5YR 5/6) 
mottles in lower part; weak thick platy 
Structure parting to weak medium pris- 
matic; friable; neutral in upper part be- 
coming slightly effervescent and mildly 
alkaline below 53 inches. 

Thickness of the solum ranges from 26 to 48 inches. 
The depth to free lime ranges from 26 to 55 inches. The 
А horizon is 16 to 24 inches thick. The solum and the 
C horizon have no coarse fragments. Concretions occur 
in some profiles. 

The A horizon is black or very dark gray. It is typi- 
cally silty clay loam, but the range includes silty clay. 
The B horizon is gray, dark gray, or olive gray. It is 
typically silty clay, but the range includes silty clay 
loam and clay. The C horizon is mottled gray to olive 
gray. It typically is silty clay loam, but the range 
includes silt loam, silty clay, or clay. In places the C 
horizon is stratified with these textures to a depth of 
60 inches. Below 60 inches it is commonly silt loam 
high in coarse silts stratified with very fine sandy loam 
and loamy very fine sand. The stratified silt loam is typ- 
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ically 8 feet thick, but ranges from 1 to 17 feet. In a few 
places а ПС horizon of loam or clay loam glacial till 
begins at a depth of 48 inches. 

Waldorf soils are associated with Collinwood, Lura, 
and Beauford soils. They are wetter than Collinwood 
soils and drier than Lura soils. They have less clay in 
the solum than Beauford soils. 

229—Waldorf silty clay loam. This nearly level soil 
occupies 5- to 200-acre broad flats, very shallow drain- 
ageways and depressions, and slightly convex positions 
on the upland landscape. It is a large part of the lacus- 
trine landform that developed under glacial lake water. 
Slopes are 0 to 2 percent. 

Included with this soil in mapping are areas of the 
better drained Collinwood, Guckeen, and Kingston soils, 
all of which are identified by spot symbols on the soil 
map. Also included are small areas of the Minnetonka 
silty substratum soil near the river valleys, lakes, or 
peat bogs and small areas of Lura or Barbert soils. The 
Lura soil occurs in low gradient drainageways and 
depressions. The Barbert soil is in shallow depressions. 
All are identified by spot symbols. 

Most of the acreage is used for corn and soybeans. 
Runoff is slow. Drainage is needed for dependable 
стор production and maximum yields. Maintaining 
good tilth and a high fertility level is a major need. The 
soil can be tilled within only а narrow range of mois- 
ture content. Because of the high shrink-swell potential, 
high seasonal water table, low strength, and slow 
percolation rates, it is poorly suited to most urban and 
recreational uses. Capability unit IIw-2. 


Webster Series 


The Webster series consists of nearly level, poorly 
drained, moderately fine textured soils formed in limy, 
loamy glacial till. These soils are intermingled with 
more sloping soils on broad upland flats and in drain- 
ageways. The native vegetation was a wet site com- 
munity of tall grass prairie. 

In a representative profile (fig. 7) the surface layer 
is black silty clay loam about 15 inches thick. It is 
mottled in the lower part. The subsoil is mottled very 
dark gray and dark gray loam about 15 inches thick. 
е underlying material is limy, mottled olive gray 
oam. 

Permeability is moderate. The depth to the seasonal 
high water table ranges from 1 to 4 feet, or near tile 
depth. Available water capacity is high. Organic-matter 
content and natural fertility are high. 

Unless drained, these soils are moderately well 
suited to poorly suited to crops. If adequately drained, 
they are well suited. Controlling the water table and 
maintaining tilth and a high level of fertility are the 
major management needs. Most areas are in crops. 

Representative profile of Webster silty clay loam 
in cultivated field 130 feet east and 2,580 feet north 
of southwest corner sec. 9, T. 108 N., R. 23 W. 

Ар--0 to 8 inches, black (N 2/0) silty clay loam; 
weak very fine subangular blocky struc- 
ture; friable; few roots, neutral; abrupt 
smooth boundary. 


А12--8 to 12 inches, black (10YR 2/1) silty clay 
loam; weak very fine subangular blocky 
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Figure 7.—Profile of Webster silty clay loam. 


structure; friable; few roots; neutral; 
clear smooth boundary. 

A13—12 to 15 inches, black (5Y 2/1) silty clay 
loam; few fine faint mottles; weak very 
fine subangular blocky structure; friable; 
about 2 percent coarse fragments; few 
roots; neutral; clear smooth boundary. 

Bl1g—15 to 20 inches, very dark gray (5Y 3/1) 
clay loam; common fine faint olive gray 
(5Y 4/2) and olive (5Ү 4/3) mottles; 
weak very fine subangular blocky struc- 
ture; friable; about 2 percent coarse 
fragments; few roots; neutral; clear 
smooth boundary. 

B21g—20 to 24 inches, dark gray (БУ 4/1) clay 
loam; common fine distinct olive (5Y 
5/3, 4/8) mottles; weak very fine sub- 
angular blocky structure; friable; about 
4 percent coarse fragments; few roots; 
neutral; clear smooth boundary. 

B22g—24 to 80 inches, dark gray (5Y 4/1) clay 
loam; common fine distinct olive gray 
(БҮ 5/2) and olive (БҮ 5/3, 5/4) mot- 
tles; weak very fine subangular blocky 
structure; friable; about 4 percent coarse 
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fragments; neutral; clear smooth boun- 
dary. 

Cg—30 to 60 inches, olive gray (БУ 5/2) loam; 
common fine distinct olive (5Y 5/8, 5/4) 
mottles ; weak very fine subangular blocky 
structure; friable; about 6 percent coarse 
fragments; few lime pebbles; strongly 
effervescent; mildly alkaline. 

The thiekness of the solum and the depth to lime 
carbonates range from 24 to 50 inches. The soil, by 
volume, is about 2 to 8 percent coarse fragments. The 
А horizon is typically silty clay loam but ranges to 
clay loam. It is 10 to 24 inches thick. The B horizon 
is typieally clay loam but ranges to silty clay loam. It 
is neutral to mildly alkaline. The C horizon is clay 
loam or loam. In some areas there is a thin discontinu- 
ous coarse textured stratum between the B and C 
horizons. 

Webster soils are associated with Glencoe, Nicollet, 
and Clarion soils. They have а thinner А horizon than 
Glencoe soils. They are more poorly drained, occupy 
lower positions on the landscape, and have more gray 
in the subsoil than Nicollet and Clarion soils. 

113— Webster silty clay loam. This nearly level soil 
occupies 5- to 800-acre broad flats and upper drainage- 
ways within or below areas of Nicollet and Clarion 
soils. Slopes are 0 to 2 percent and are slightly con- 
cave to slightly convex. This soil has the profile de- 
Scribed for the series. 

Included with this soil in mapping are a few small 
areas of Rolfe soils in depressions near the crests of 
the drainage divides. А few small areas of limy Canis- 
teo soils on rims of depressions and drainageways and 
а few areas of Cordova soils are also included. 

This soil is wet. Runoff is slow to ponded. If this 
soil is tilled when wet, it puddles easily, tilth is de- 
stroyed, and it becomes hard and cloddy when dry. 
Removing excess water and maintaining good tilth 
are the main management concerns. 

Drainage is essential for all commonly grown crops. 
Most of the acreage is used for crops. Because of the 
seasonal high water table, the moderate shrink-swell 
potential, and the high susceptibility to frost action, 
the soil is poorly suited to most urban and recreational 
developments. Capability unit 11۷-1. 

968—W ebster-Darfur-Granby complex. This nearly 
level map unit is one of poorly drained soils in irregu- 
larly shaped areas ranging from 5 to 50 acres. It is 
60 percent Webster silty clay loam, 20 percent Darfur 
loam, 10 percent Granby fine sandy loam, and 10 per- 
cent other soils. Slopes are 0 to 2 percent. 

The profile of the Webster soil differs from the one 
described for the series in having a higher content of 
sand in the surface layer. The profiles of the Darfur 
and Granby soils differ from those described for the 
respective series in having loamy material at a depth 
of 48 to 72 inches. 

Included with this unit in mapping are small sandy 
areas. Also included are small areas of moderately well 
drained Litchfield and Nicollet soils on nearly level 
convex slopes and areas of very poorly drained Dassel 
and Glencoe soils in depressions. 

Soil blowing is a hazard in the sandy areas if fields 
are bare in winter and spring. 


All crops commonly grown in the county are grown 
on this unit. Wetness is a limitation. Depth to the sea- 
sonal high water table is commonly 1 to 3 feet in un- 
drained areas. Drainage is needed to provide a deep 
root zone for most crops. Management is needed to 
maintain high levels of organic matter and plant nu- 
trients. This unit is poorly suited to most urban and 
recreational uses because it is wet. Webster silty clay 
loam, capability unit IIw-1; Darfur loam, capability 
иш ше) Granby fine sandy loam, capability unit 

WD. 


Planning the Use and Management of 
the Soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the soil. 
It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment and to help 
avoid soil-related failures in uses of the land. 

During a soil survey scientists, conservationists, еп- 
gineers, and others keep extensive notes, not only about 
the nature of the soils but also about unique aspects 
of behavior of these soils in the field and at construc- 
tion sites. These notes include observations of erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic systems, and other factors 
relating the kinds of soil and their productivity, po- 
tentials, and limitations under various uses and man- 
agement. In this way field experience, incorporated 
with measured data on soil properties and performance, 
is used as a basis for predicting soil behavior. 

Information in this section is useful in applying basic 
facts about the soils to plans and decisions for use and 
management of soils for crops and pasture, woodland, 
and many nonfarm uses, including building sites, high- 
ways and other transportation systems, sanitary facili- 
ties, parks and other recreational developments, and 
wildlife habitat. From the data presented, the poten- 
tial of each soil for specified land uses can be deter- 
mined, soil limitations to these land uses can be 
identified, and costly failures in homes and other struc- 
tures, because of unfavorable soil properties, can be 
avoided. А site can be selected where the soil properties 
are favorable, or practices can be planned that will 
overcome the limitations. 

Planners and others using the soil survey can eval- 
uate the impact of specific land uses on the overall 
productivity of the survey area or other broad plan- 
ning area, and on the environment. Both of these fac- 
tors are closely related to the nature of the soil. Plans 
can be made to maintain or create a land use pattern 
in harmony with the natural soil. 

Contractors can find information useful in locating 
Sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, 
or very firm soil horizons that cause difficulty in ex- 
cavation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, trees 
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and shrubs, and most other uses of land are influenced 
by the nature of the soil. 


Crops 


This section explains the capability classification 
used by the Soil Conservation Service and describes 
the capability units to which the soils of the county 
are assigned. Table 2 lists estimates of yields for the 
arable soils. 

Most of the farmland in the county is used for corn, 
Seed corn, soybeans, oats, wheat, barley, sweet corn, 
and peas. The potential is excellent for sugar beets in 
the stonefree, lacustrine soils. Productivity is marginal 
to high. 

Artificial drainage is needed if wet, level, or depres- 
sional areas are farmed. Much of Blue Earth County 
is nearly level. There are few large developed streams 
and natural drainageways. 'Thus, open ditches are 
commonly used to remove surface water from low 
areas and closed depressions and to provide outlets 
for tile drainage systems. Tile drainage can be installed 
in most of the soils. Soils affect the design and types 
of drainage systems used. For example, fine textured 
Soils require surface inlets and closer spacings between 
tile lines as compared to the medium textured soils. 
Also, some soils on the flood plains of rivers in Blue 
Earth County require dikes to protect them from fre- 
quent flooding. 

Soil blowing occurs throughout the county but is 
severe on the sandy river terraces along the Minnesota 
River and the sandy outwash in Lincoln and Garden 
City townships. Striperopping, field shelterbelts, erop 
residue management, minimum tillage, and stubble 
mulch help to control soil blowing. Most of the erosion 
oecurs when the fields are left bare in winter and 
spring; therefore, fields that are fall-plowed should be 
left rough so that crop residue is exposed and the soil 
is protected. 

Fall plowing is better than spring plowing on the 
fine textured and moderately fine textured soils. Freez- 
ing and thawing during winter mellow the surface 
Soil and make it easier to work in spring. In spring 
the soils are wet. Spring plowing destroys soil struc- 
ture and compacts the soil. Compaction affects root 
development of plants, infiltration of surface water, 
and soil temperature. If good tilth is maintained, plant 
nutrients are used more efficiently and the soils are 
easier to work. 

The sloping soils in the county are subject to water 
erosion. Because slopes are short, the eroded material 
is seldom carried beyond the coneave positions at the 
base of the slopes. Minimum tillage, contour farming, 
stripcropping, grassed waterways, and terraces reduce 
runoff and help to control erosion. А year before ter- 
races are built, waterways should be constructed and 
seeded to grass to provide outlets for the terraces. If 
waterways are properly designed and kept in grass, 
they prevent gullying. Terraces on sloping, fine tex- 
tured soils ereate a serious wetness problem in terrace 
channels. Gully control structures are necessary to pre- 
vent the gullies from further developing into the up- 
lands and ruining good farm land. Returning crop 
residue inereases the infiltration rate, which increases 
the amount of water available for plant growth. 


Crops grown on most soils in the survey area respond 
to fertilization. The soils are generally low in phos- 
phorus and medium to high in potassium. Soils that 
formed under woodland and mixed trees and prairie 
grasses contain acid and require lime. The need for 
fertilizer depends on the kind of soil, on past and 
present management, and on the crop that is grown. 
Soil tests provide part of the information that is needed 
to choose the best kinds and amounts of fertilizer. 
Cold soils have lower available plant food because of 
slow action by soil bacteria on soil and organic material. 
Early spring planting requires a starter application of 
fertilizer with phosphorus and potash to counteract the 
cold soil temperature. This should be done even though 
Soil tests read high. | 

Moisture deficiencies occur in most years on the well 
drained and excessively drained soils of Blue Earth 
County. Irrigation is used on the somewhat excessively 
drained soils. Tt is anticipated that it will be used more 
in the future in Lincoln township and the Minnesota 
River terrace areas. Irrigation in these areas will make 
it practicable to grow a greater variety of crops, espe- 
cially on soils that have low available water capacity 
and otherwise are well suited to early maturing crops. 
Crop yields can be stabilized on the deep, well drained 
soils by use of irrigation during the dry periods that 
occur in most years. 


Pasture and Hay 


The Conservation Needs Inventory of land use shows 
that Blue Earth County had about 28,691 acres of pas- 
ture and hay in 1958 and 20,015 acres in 1967, а de- 
crease of about 35 percent. This reflects a change of 
land use from mixed cash grain and livestock to in- 
tensive eash grain farming. Table 2 gives estimates 
of expected yields of hay and pasture. 

Most well drained soils, such as those in capability 
unit Пе-2, are suited to crops and well suited to pas- 
ture and hay. These soils have the potential for high 
levels of production from pasture and hay under good 
management, including proper fertilization, rotation 
grazing, optimum time of harvest, and weed control. 
Normally, the hay is alfalfa or an alfalfa-grass mix- 
ture. Pasture is mainly grass, such as brome or timothy, 
or a mixture of grasses and legumes. 

On wet soils, such as those in capability unit 110-1 
where wetness or flooding is a hazard, hay or pasture 
18 an alternative land use because of greater tolerance 
to these hazards. Under good management, such as 
proper fertilization, optimum time of harvest, rotation 
grazing, and proper stocking, high levels of production 
can be obtained. On such soils, it is essential to select 
Species of grasses and legumes tolerant of wet con- 
ditions. 

On droughty soils, such as those in capability unit 
1118-1, or on soils that have a severe hazard of erosion, 
such as those in capability unit VIe-1, hay or pasture 
is an alternative land use. Moisture is the limitation 
on these soils, and careful management is essential. 
Fertilization must be related to the productive poten- 
tial of the site. Grazing is limited to the active growth 
period of the grasses and legumes in use, and weeds 
are controlled to obtain maximum production of forage 
for hay or grazing. 
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TABLE 2.—Yields per acre of crops and pasture 


[All yields were estimated for a high level of management in 1974. Absence of a yield figure indicates the crop is seldom grown 


or is not suited] 


Soil name and Grass- Bromegrass- Kentucky Reed 
map symbol Corn Soybeans Oats legume hay alfalfa bluegrass canarygrass 
Bu Bu Bu Ton AUM* AUM* AUM * 

۶ی РАП‏ 4.0 8.0 60 26 15 ا 
Minneopa‏ 

[uu وی ی‎ EEE 85 34 75 8.55 L. == ا‎ ee 1.5 
Comfrey 

297 TNT Rm 88 32 62 Lr —n 2 кенмен 
Dickinson 

ry pec T ——Hn€ 81 31 60 90 кезен тсң 9ھ‎ 
Dickinson 

EP а 75 SD; — 3.0 Abi uere 6.0 
Blue Earth 

НЕЕ 15 28 60 8.5 5.2 SB ص‎ 0 
Wadena 

p c ———— 70 26 55 8.2 4.8 BA а 
Wadena 

n 50 17 40 2.0 8.0 РДІ БИКЕ‏ ا 
Estherville‏ 

BE ee СН ЕК ЕЕЕ 45 15 85 2.0 3.0 2:0:7 хаана 
Estherville 

Т میں‎ э мышы лз 2222 80 10 80 1.5 2.5 ана ЕЕ ЕЕЕ 
Estherville 

Е s= یھ‎ ыы 118 88 77 49 S d oc. cues ct سن دس نے اض ماد‎ 
Barrington 

D eet RR зз шыл E SE 68 25 55 3.0 4.0 Glass 
Fedji 

的 村 60 25 45 3.0 4.0 PAN EE але 
Fedji 

4 mme ی‎ 110 36 15 4.0 | ЕЛІҢ 7 
Brownton 

ВЕ CHE 99 38 84 4.2 — 0860ی‎ 
Са со 

 -— ——— —— 110 86 75 8.5 5.2 تی‎ eee: 
Canisteo 

84 می‎ METER 120 46 95 ӘЛІШ سو اہ یس تا‎ 42 MEME 
Terril 

OAR سای و ہی‎ таса ee nr 118 45 94 50 — د‎ 42 |. ыы ш: 
Terril 

И et НЕЕ 113 43 91 A8 ا‎ 人 
Terril 

C———— —— 115 35 80 4.0 6.0 ел نہ سے‎ 

Collinwood 
— ——— цэн 115 85 80 4.0 6.0 Bib: 70 
Collinwood 

о Да расты eT EES 100 30 75 3.8 5.5 Ва Ен 
Collinwood 

9850: me ا‎ 90 27 65 8.5 5.0 8.0 
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TABLE 2.—Yields per acre of crops and pasture—Continued 
Soil name and Grass- Bromegrass- Kentucky Reed 
map symbol Corn Soybeans Oats legume hay alfalfa bluegrass canarygrass 
Ви Ви Ви Топ AUM* AUM * AUM * 
0 55 22 45 2.7 4.0 2.0 | 
Copaston 
ONG) ا‎ ne 110 36 15 45 iue ucc ALO Фонтан 
Truman 
(NIG а. 100 88 10 AS) | . ee 3:5. [s.s L. 0 
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028 لت" | 4.6 80 42 110 €—— لس ساسم امت‎ 
Clarion 
or o کے‎ REFERO 105 40 70 4.0 БЕСНИ ЕЕ 9:8 |a nac 
Clarion 
09D i i کک‎ 81 81 65 Bt ses 8:8: سا مہب[‎ 
Clarion 
27ھ۱۶۶ 4.0 77 36 96 ت ےک == کے1958‎ am scis 
Kamrar 
Поа Es sn eta 91 85 78 ВВ К „ш. $ | E 
Kamrar 
TOS D ылы ы a 80 30 65 ВВ e КІШ 90020 
Кашгаг 
JOB: 0 0 105 85 80 4.5 6.5 9:55| аха а 
Lester 
[oro MR 95 38 75 45 6.5 8B ا‎ den 
Lester 
[06D 999۶999۶9 15 25 65 4.0 6.0 人 
Lester 
06E ----------------------.------------|-------------|------------- 8.0 4.5 ӘЛІШ suites 
Lester 
fo un 110 36 75 4.0 6.0 3:0: Lu ne 
Cordova 
O 120 36 75 4.0 6.0 3یت‎ 370 
Матпа 
ШІ ыы сес 2 552 ыс 120 86 88 4.4 6.0 [5.0 sn, 
Webster 
下 95 34 75 3.5 БО Батысы سے‎ 5.5 
Glencoe 
OG ات کت‎ tt а 110 88 15 4.5 6.0 3.2 ب ےا‎ 
Grogan 
сараны à 110 80 65 4.0 6.0 28: —u — i 
Grogan 
SON ое ВЕНЕ 120 40 80 4.5 6.5 ۰ 657۳ 
Nicollet 
dé НИЛ ИИН шш or. 94 32 67 В uz o. ese e 3.8 5.5 
Okoboji 
B>... с. ا‎ 120 86 80 4.0 6.0 3.0 5.5 
Madelia 
МЕН; аа lee ee 90 35 10 4.5 6.7 КЕЛ 22-20 
Lerdal 
1388695 дома uem мы oe مس‎ 80 38 65 4.0 6.0 ЗБ ۸ Lees 


Lerdal 
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TABLE 2.—Yields per acre of crops and pasture—-Continued 


Soil name and Grass- Bromegrass- Kentucky Reed 
map symbol Corn Soybeans Oats legume hay alfalfa bluegrass | canarygrass 
Bu Bu Bu Ton AUM * AUM * AUM * 

МО ا رت‎ er لے‎ 110 86 15 4.0 6:0: = ner or 5.5 
Spicer 

БЕКИНИСИН ЕЕЕ: 70 25 65 3.5 5.0 SUUS See ысы 
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СІ EA MERE SER ERE ER КЕЕ 68 25 55 3.0 4.5 РАТИ РАИСИНИ — 
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З: зд 80 25 70 8.5 LE ъс 5.5 
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196 eee 5.0 
Joliet 

NI Шла елы ышы зше 120 88 80 4.5 6.7 Ө 9 00 
Kingston 

VID зе سس‎ RENE озы гы 80 82 65 8.5 52 70 5.5 
Lura 

DIS ect шшш eta ы 90 80 65 8.0 EL. 8.8 4.5 
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Lasa 

990 1 مت‎ ыла Ere 120 40 85 4.0 6.0) ا‎ e cus 5.5 
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239 эло ох ие КЕТЕ 120 38 80 4.5 6.7 АЛ La Su cre 
Le Sueur 
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TABLE 2.—Yields per acre of crops and pasture— Continued 


88 


Soil name and 
map symbol 


Corn 


Soybeans 


Grass- 
legume hay 


Bromegrass- 


Kentucky 
alfalfa 


Бан bluegrass 


Reed 


canarygrass 


аа See 


1). 2-0: 


329. 
Chaska 


Ҙ54 ш ыыы ыыы PEER 


363 
Minneopa 


364 
Minnetonka 


[pce وم‎ a S q us 


448 


525 


851.** 
Chaska-Urban land 


852.** 
Copaston-Urban land 


853.** 
Copaston-Urban land 


854.** 
Cordova-Urban land 


Ви 


105 


Топ AUM * 


6.0 


6.0 


84 


SOIL SURVEY 


TABLE 2.— Yields per асте of crops and pasture—Continued 


Soil name and 
map symbol 


Corn 


Soybeans 


Oats 


Grass- 
legume hay 


Bromegrass- 
alfalfa 


Kentucky 
bluegrass 


Reed 
canarygrass 


8 ж ж 
Dorchester-Urban land 


8568.** 
Terril-Urban land 


8560۶۴ 
Terril-Urban land 


[ig ee ت‎ 


Bold-Truman 


О ee == ыы 


Bold-Truman 


و" 


920855 


ایس بک یں ا پت 520677 


9200** 
Clarion-Estherville 


әудем 2 DUC ee 


Clarion-Storden 
9210** 


923** 


92655 


929% 


932** 


94| ** 


946** 


947** 


961F 


968** 
Webster-Darfur- 
Granby 
** 


Cordova-Rolfe 


80 


69 


100 


Bu 


35 


73 


Ton 


AUM* 


4.5 


4.0 


арм» 


AUM* 


NEM 5.1‏ ا 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Soil name and 


map symbol Soybeans 


Oats 


Reed 
canarygrass 


Kentucky 
bluegrass 


Grass- 
legume hay 


Bromegrass- 
alfalfa 


992** 


996** 96 86 


997% 


99855 108 86 


Minnetonka-Barbert 


001**, 100275, 
004** 
Alluvial land 


07.55 


Alluvial-Urban land 


032.** 
Lake beaches 


039.** 
Urban land 


75 30 


65 4.0 6.0 2.8 


five goats) for a period of 30 days. 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five sheep, or 


** Зее map unit description for the composition and behavior of the map unit. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field 
crops. The soils are classed according to their limita- 
tions when they are used for field crops, the risk of 
damage when they are used, and the way they respond 
to treatment. The grouping does not take into account 
major and generally expensive landforming that would 
change slope, depth, or other characteristics of the 
soils; does not take into consideration possible but un- 
likely major reclamation projects; and does not apply 
to rice, cranberries, horticultural crops, or other crops 
that require special management. Capability classifica- 
tion is not a substitute for interpretations designed 
to show suitability and limitations of groups of soils 
for rangeland, for forest trees, or for engineering pur- 
poses. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. 
These levels are defined in the following paragraphs. 
A survey area may not have soils of all classes. 

CAPABILITY CLASSES, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations and 


narrower choices for practical use. The classes are 
defined as follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require mod- 
erate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, or that require special 
conservation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, or that require very 
careful management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use. 

Class VI soils have severe limitations that make 
them generally unsuitable for cultivation. 

Class VII soils have very severe limitations that 
make them unsuitable for cultivation. 

Class VIII soils and landforms have limitations 
that nearly preclude their use for commercial 
crop production. 
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CAPABILITY SUBCLASSES are soil groups within 
one class; they are designated by adding а small letter, 
€, 10, 8, Or c, to the class numeral, for example, Ile. 
The letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained ; 
w shows that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and с, used in only some parts of 
the United States, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are по subclasses because Ше soils 
of this class have few limitations. Class V contains 
only the subclasses indicated by 10, 8, or с because the 
soils in class V are subject to little or no erosion, 
though they have other limitations that restrict their 
use to pasture, rangeland, woodland, wildlife habitat, 
or recreation. 

The capability unit is identified in the description 
of each soil mapping unit in the section “Descriptions 
of the Soils." Capability units are soil groups within 
the subclasses. The soils in one capability unit are 
enough alike to be suited to the same crops and pasture 
plants, to require similar management, and to have 
similar productivity. Thus, the capability unit is a 
convenient grouping for making many statements 
about management of soils. Capability units are gen- 
erally designated by adding an Arabic numeral to the 
subclass symbol, for example, Пе-4 or Ше-6. 


CAPABILITY UNIT I-1 


This unit consists of well drained and moderately 
well drained, medium textured to moderately fine tex- 
tured soils in the upland and on high river terraces. 
These are loams, silt loams, silty clay loams, or clay 
loams that are more than 60 inches deep and have an 
unrestricted root zone. Slopes are 0 to 3 percent. They 
are 50 to 150 feet long. 

These soils are easily tilled and are permeable to 
roots, air, and water. The organic-matter content and 
nutrient-supplying capacity are high. Available water 
capacity is high or moderate to high. 

These soils are among the most productive in the 
county. They are used intensively for corn and soy- 
beans but are well suited to all crops commonly grown. 

Keeping tillage to a minimum and tilling the soils 
only when they contain the proper amount of moisture 
maintains optimum infiltration and permeability. Re- 
turning crop residue and leaving the fall plowing 
rough help in retaining good tilth as well as protecting 
the soils from erosion caused by wind. If rough plowed 
in fall, soils dry out and warm up faster in spring than 
if tilled smooth or left untilled. 

Crops respond to application of nitrogen and phos- 
phorus. The response to lime varies. 


CAPABILITY UNIT Пе-1 


The one soil in this unit, Lerdal silty clay loam, 2 
to 6 percent slopes, eroded, is moderately well drained 
to somewhat poorly drained, moderately fine textured, 
and gently sloping. The surface layer is friable. Slopes 
are 75 to 150 feet long. In spring the water table is 
within 2 to 5 feet of the surface. 


The organic-matter content is moderate. Nutrient- 
supplying capacity and available water capacity are 
high. Permeability is slow. The subsoil is strongly to 
very strongly acid. 

This soil is suitable for intensive farming. Corn and 
soybeans are the main crops. Small grain, legumes, 
grasses, and trees are also suitable. 

Because the water table is high in spring, tile drain- 
age is usually needed. Other management concerns are 
the fertility level, soil reaction, organic-matter con- 
tent, tilth, and erosion. 

Row erops can be grown intensively under a high 
level of management. Return of crop residue helps to 
maintain the organic-matter content and keeps the 
soil in good tilth. The soil is often plowed in fall. When 
the plowing is left rough, the furrows help to control 
the erosion caused by water and wind. They also catch 
Snow in winter. Runoff can be reduced by keeping the 
plow layer in good tilth. Minimum tillage and stubble 
mulehing help to keep the soil permeable to water. 
Contour tillage and sodded waterways should be con- 
sidered in areas where slopes are suitable. The hazard 
of erosion is moderate to severe. The content of clay 
in the upper part of the subsoil increases the hazard 
of erosion. Care is needed in constructing terraces. If 
the grade is too nearly level, wetness may develop in 
and below the channel. The terrace channel may need 
to c tiled. Tilth deteriorates if this soil is tilled when 
wet. 

Because this soil is slow to warm up in spring, 
starter applications of phosphorus and potassium are 
needed io provide available plant nutrients. Crops 
respond to applications of fertilizer and lime. 


CAPABILITY UNIT Пе-2 


This unit consists of well drained and moderately 
well drained, medium textured, gently undulating and 
gently sloping soils in the uplands. These are loams 
and silt loams that are more than 60 inches deep and 
have unrestricted root depth. Slopes are 75 to about 
150 feet long. 

These soils are easily tilled and readily permeable to 
roots, air, and water. All have high organic-matter 
content and nutrient-supplying capacity. Available 
water capacity is high. 

These soils are farmed intensively. Corn and soy- 
beans are the main crops. Small grain, legumes, grasses, 
trees, and other plantings for wildlife habitat are also 
well suited. The main limitation is erosion. It generally 
осситв when the soils are not protected by a plant cover. 

Row crops ean be grown intensively under a high 
level of management. Return of crop residue maintains 
the organic-matter content and keeps the soil in good 
tilth. The soil is often plowed in fall. When the plowing 
15 left rough, the furrows help to control soil erosion 
by water and wind. They also cateh snow in winter. 
Runoff can be reduced by keeping the plow layer in 
good tilth. Minimum tillage and stubble mulching keep 
the soil permeable to water and reduce the risk of 
erosion by water. Terracing, contour tillage, and sodded 
waterways should be considered in areas where slopes 
are suitable. 

Crops respond to applications of nitrogen, phos- 
phorus, and potassium. Lime is needed on the more acid 
soils. 
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CAPABILITY UNIT 116-3 


This unit consists of well drained, fine textured and 
moderately fine textured, gently sloping soils in the 
uplands. These are clay loams, silty clay loams, and 
silty clays that are more than 60 inches deep and have 
an unrestricted root zone. The slopes are 75 to about 
200 feet long. 

The higher clay content of these soils makes them 
less easily tilled than those in capability unit IIe-2. 
The soils have high organic-matter content, available 
water eapacity, and nutrient-supplying capacity. Per- 
meability of the subsoil is moderately slow. These soils 
warm up more slowly in spring than those in capability 
unit IIe-2. Tilth deteriorates if they are tilled when 
wet. The content of clay in the upper part of the sub- 
soil, immediately below the dark colored surface layer, 
increases the hazard of erosion. 

These soils are farmed intensively. Corn and soy- 
beans are the main crops. The soils are also well suited 
to small grain, legumes, grasses, and trees and other 
plantings for wildlife habitat. Row crops can be grown 
intensively under a high level of management. Return- 
ing crop residue helps to maintain the organic-matter 
content and to keep the soil in good tilth. These soils 
are often plowed in fall. When plowing is left rough, 
the furrows help to control the erosion caused by wind 
and water. They also cateh snow in winter. Soil and 
water losses because of runoff are reduced by keeping 
good tilth in the plow layer. Minimum tillage and 
stubble mulching help to keep the soil permeable to 
water. Terraces, contour tillage, and sodded waterways 
should be considered where slopes are suitable. 

Crops respond to applications of nitrogen, phos- 
phorus, potassium, and lime when needed. 


CAPABILITY UNIT Пе-4 


This unit consists of well drained, medium textured 
and moderately coarse textured, gently undulating, 
gently sloping soils in the uplands. These soils are un- 
derlain by sand or sand and gravel at about 36 inches, 
or they are loamy fine sand and fine sand throughout. 

These soils warm up early in spring, are easily tilled, 
and are readily permeable to roots, air, and water. 
They are slightly droughty and subject to erosion. They 
have moderate available water capacity, moderate 
organic-matter content, medium natural fertility, and 
medium runoff. Permeability is moderate in the solum 
and moderately rapid or rapid in the underlying ma- 
terial. 

If the supply of moisture is adequate and these soils 
ате well managed, they are well suited to corn and 
soybeans. They are also suited to small grain, legumes, 
grasses, and trees. 

Because of the hazard of water erosion, these soils 
Should be farmed on the contour or across the slope 
whenever possible. Contour tillage, contour stripcrop- 
ping, mulch tillage, minimum tillage, and terraces are 
suitable practices for controlling erosion and conserv- 
ing moisture. Terracing controls erosion more effec- 
tively than other practices and permits more intensive 
use. For soils in this unit, uniformity of depth to the 
substratum should be checked before constructing 
terraces. In areas where slopes are very uneven, con- 
tour farming is not feasible. In such areas, mulch 
tillage and legumes and grasses generally provide pro- 


tection from erosion and maintain tilth. These soils 
Should be tilled in spring to reduce the amount of time 
that bare soil is exposed to winds in winter and spring. 

Stubble mulching, minimum tillage, and field wind- 
breaks reduce erosion caused by wind. Droughtiness 
can oecur during prolonged dry periods, and the soil 
cannot supply enough water to keep the crops growing. 
These soils, however, are well suited to irrigation to 
supplement the soil water needed by crops. 

Soils in this unit are fairly good for pasture, but 
supplemental pasture generally is needed during pro- 
longed dry periods. 


CAPABILITY UNIT IIw-1 


This unit consists of poorly drained, moderately 
fine textured, nearly level soils in the uplands. These 
are silty clay loams and clay loams that are more than 
60 inches deep. The depth of the root zone is deter- 
mined by the depth to the water table. The water table 
is often within 1 to 3 feet of the surface in spring. 

Both internal and surface drainage are restricted. 
Permeability is moderate and moderately slow. Organic- 
matter content, available water capacity, and nutrient- 
supplying capacity are high. 

These soils are farmed intensively. Corn and soy- 
beans are the main сгорз. Small grain and legumes are 
also suited. If adequately drained and fertilized and 
all crop residue is returned, these soils can be farmed 
to row crops year after year. They are also suited to 
trees and other plantings for wildlife habitat. 

Wetness is the main limitation. Sometimes the soils 
ате ponded for а few days because of the moderate 
and moderately slow permeability. In most areas they 
have been tile drained. Tile spaced every 90 to 100 
feet is needed for adequate drainage. Drainage lowers 
the water table and provides an optimum root zone. 
Water from the surrounding sloping areas often col- 
lects and runs across these soils in drainageways. Con- 
sequently, the drainageways should be shaped, sodded, 
and tiled to prevent the formation of gullies. If tilled 
when wet, the soils become puddled and less permeable 
to roots and moisture. 

Erosion caused by wind is à problem on fields left 
bare in winter and spring. These soils generally are 
plowed in fall. Fall plowing makes it unnecessary to 
work the fields when they are too wet in spring and 
allows the cloddy soil to mellow from freezing and 
thawing in winter. Leaving the plowing rough so that 
crop residue is exposed helps to control the erosion 
caused by wind. Minimum tillage and proper timing of 
fieldwork help to prevent soil compaction. Growing а 
green-manure crop or, occasionally, a deep rooted le- 
gume helps to keep the soil in good tilth and to main- 
tain subsoil permeability. 

Crops respond well to applications of nitrogen and 
phosphorus. It is important that starter fertilizer is 
applied. These soils are slow to warm up in spring, and 
plant nutrients are not always available to young 
plants because of cool soil temperature. 


CAPABILITY UNIT Пу-2 
This unit consists of poorly drained, fine textured 


and moderately fine textured, nearly level soils in the 
uplands. They are silty elay loams and clays that are 
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more than 60 inches deep. The depth of the root zone 
is determined by the depth to the water table. The 
water table is often within 1 to 3 feet of the surface 
in spring. 

Both internal and surface drainage are restricted. 
Infütration of water into the soil at the surface is 
moderate to slow. Permeability is slow and moderately 
slow. Organic-matter content and available water ca- 
pacity are high. These soils release water more slowly 
than the medium textured soils in capability unit IIw-1. 

Wetness and the fine texture of the surface layer 
are the main limitations. If these soils are adequately 
drained and well managed, they are among the most 
productive soils in the county. They are well suited to 
intensive row cropping of corn and soybeans. If 
drained, they are suited to all crops grown in the 
county. 

Practices that promote movement of air and water 
into and through the soil and that return large amounts 
of crop residue are needed. These practices include 
rough plowing in fall to reduce the erosion caused by 
wind, allow the soil to mellow and become friable with 
freezing and thawing, and help the soil to dry and 
warm up faster in spring. Tile spaced every 50 to 80 
feet is needed for adequate drainage. Surface inlets 
should also be used to offset slow infiltration and slow 
permeability. Tillage must be kept to а minimum and 
done when the moisture content of the soils is favor- 
able. Keeping the soil in good tilth is important in the 
maintenance of drainage systems and the efficient use 
of plant nutrients. 

Yields are good if the optimum number of plants 
per acre is seeded and large amounts of fertilizer are 
applied. Crops respond well to applications of nitrogen 
and phosphorus. Some soils require application of lime 
to correct acidity. Starter fertilizer with phosphorus 
and potassium is needed. These soils are slow to warm 
up in spring, and plant nutrients are not always avail- 
able to young plants because of the cool soil tempera- 
ture. 


CAPABILITY UNIT Ilw-3 


This unit consists of poorly drained, moderately fine 
textured, nearly level soils. These are silty clay loams 
that are more than 60 inches deep. The entire profile 
is limy. Depth of the root zone is limited by depth to 
the water table. In spring the water table is within 
3 feet of the surface. 

The organic-matter content and available water ca- 
pacity are high. The nutrient-supplying capacity is 
medium because of the high lime content. Both internal 
and surface drainage are slow. Permeability ranges 
from moderate to slow. 

If adequately drained, these soils are farmed inten- 
sively. Corn and soybeans are the main crops. Small 
grain and legumes are also suitable. These soils are also 
well suited to grasses and trees, and other plantings 
for wildlife habitat. If the soils are under a high level 
of management, including proper fertilization, return- 
ing crop residue, and minimum tillage, they can be 
farmed to row crops year after year. 

Wetness and a high lime condition are the main limi- 
tations. Water is often ponded for several days in 
spring and following heavy rains. If tilled when wet, 
these soils become compacted and more impermeable 


to roots, air, and water. Tile spaced every 80 to 100 
feet is needed to provide optimum soil drainage, to 
lower the water table, and to provide an adequate root 
zone. Minimum tillage and proper timing of fieldwork 
are important in preventing soil compaction. Growing 
an occasional green-manure crop or a deep rooted le- 
gume helps to keep the soil in good tilth and the sub- 
soil permeable. 

These soils generally are plowed in fall, because they 
are too wet in spring. Fall plowing allows the cloddy 
soil to mellow from the freezing and thawing that take 
place in winter. Leaving the plowing rough, with much 
crop residue on the surface, helps to reduce the ero- 
Sion caused by wind. Stubble mulching and field wind- 
breaks also help to reduce erosion. Drainageways 
Should be sodded where there is а hazard of gullying. 

These soils have high lime content. Special attention 
Should be given to the level of available phosphorus 
and potassium. The high lime content keeps the avail- 
ability of these nutrients at a low level. Application 
of phosphorus and, particularly, potassium should be 
made on the high lime areas in addition to the normal 
application of fertilizers on the other soils. Crops also 
respond well to application of nitrogen. 


CAPABILITY UNIT IIw-4 


The one soil in this unit, Darfur loam, is poorly 
drained and medium textured. It is underlain by sand 
within 24 to 42 inches. This soil occupies flats and 
Slight depressions on outwash plains and deltas. Depth 
of the root zone is limited by depth to the water table. 
In spring the water table is often within 1 to 3 feet 
of the surface. 

The organic-matter content is high. Nutrient- 
supplying capacity is medium, and permeability is 
moderate. The available water capacity is moderate. 
Occasional pockets or strata of acid, iron oxide stained, 
or iron cemented fine sands are in the underlying sandy 
material. 

ТЕ this soil is adequately drained, it is farmed inten- 
sively. Corn and soybeans are the main crops. This soil 
is also well suited to small grain, legumes, and grasses. 

Wetness is the main limitation. In most areas this soil 
has been drained. Tile drainage is somewhat difficult 
beeause of the sandy underlying material. Sloughing 
and caving of tile trenches are constant hazards dur- 
ing installation of tile, and plugging with sand is a 
hazard after tile has been installed. Using plastic tile, 
which has smaller holes, or backfilling, or blinding, 
over the tile with finer textured material will stop most 
of the sand from filling the tile holes. Acid-resistant 
clay tile or plastic tile must be used where acid, iron 
oxide stained, or iron cemented sands are observed. If 
water from the surrounding slopes runs across this 
Soil, the waterways should be shaped and sodded to 
prevent water from cutting into the coarse textured 
underlying material. 

These soils generally are plowed in fall. Fall plow- 
ing eliminates working the field when it is too wet in 
spring. Leaving the fall plowed surface rough so that 
crop residue is exposed helps to reduce the erosion 
caused by wind. Returning crop residue is needed to 
keep the soil in good tilth. Minimum tillage and proper 
timing of fieldwork help in preventing soil compaction. 

Special attention should be given to the phosphorus 
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content of this soil. Crops respond well to application 
of nitrogen and phosphorus. 


CAPABILITY UNIT Пу-5 


The one soil in this unit, Fieldon loam, is poorly 
drained, medium textured, nearly level, and limy. It is 
underlain by sand within 24 to 42 inches. Depth of the 
root zone is limited by depth to the water table. In 
spring the water table is within 3 feet of the surface. 

Runoff is slow, and permeability is moderate to mod- 
erately rapid. Organic-matter content is high. The 
nutrient-supplying capacity is medium because of 
the restricted root zone and the high lime content. The 
available water capacity is moderate. Occasional pock- 
ets or strata of acid, iron oxide stained, or iron ce- 
mented fine sands are in the underlying material. 

If adequately drained, this soil is farmed intensively. 
Corn and soybeans are the main crops. This soil is also 
well suited to small grain, legumes, and grasses. 

Wetness and high lime conditions are the main limi- 
tations. In most areas, this soil has been drained. Tile 
drainage is somewhat difficult because the underlying 
material is sandy. Sloughing and plugging with sand 
is a hazard after tile has been installed. Using plastic 
tile, which has smaller holes, or backfilling, or blinding, 
over the tile with finer textured material will stop most 
of the sand from filling the tile lines. Acid-resistant 
clay tile or plastic tile must be used where acid, iron 
oxide stained, or iron cemented sands are observed. 
If water from the surrounding slopes runs aeross this 
soil, the waterways should be shaped and sodded to 
prevent water from cutting into the coarse textured 
substratum. | 

This soil is generally plowed in fall. Fall plowing 
eliminates working the fields when they are too wet in 
spring and allows the cloddy soil to mellow from freez- 
ing and thawing in winter. Leaving the fall plowed 
surface rough so that crop residue is exposed helps 
reduce the erosion caused by wind. Return of crop resi- 
due helps to keep the soil in good tilth. Minimum tillage 
and proper timing of fieldwork help to prevent soil 
compaction. 

Special attention should be given to the phosphorus 
and potassium levels of this soil. The high lime content 
keeps the availability of these nutrients at a low level. 
Application of phosphorus and potassium should be 
made on the high lime areas in addition to the normal 
application of fertilizers on the other soils. Crops also 
respond well to applications of nitrogen. 


CAPABILITY UNIT 11-6 


This unit consists of moderately well drained and 
poorly drained, medium textured and moderately fine 
textured soils on stream bottom lands subject to oc- 
casional flooding. Some of these soils are on broad, 
nearly level bottom lands adjacent to major streams 
and drainageways, and some are on gently sloping 
deltas at the outlet of deep ravines which bring water 
from the uplands down to the river bottoms. All are 
subject to quick floods of short duration. 

If these soils are dominant in a field, row crops can 
be grown most of the time. Because of their location, 
some areas are in permanent pasture. If these soils 
are drained, the root zone is deep. Wetness and occa- 
sional overflow are the major limitations. Some areas 


can be diked to protect them from overflow. Except 
for Dorchester loam, adequate tile drainage is also 
required for satisfactory yields. If tile outlets can be 
located in a suitable place, pumps can be installed to 


facilitate drainage. А crop rotation in which grasses 


or legumes are grown keeps the soil in good tilth if 
the proper kinds and amounts of fertilizer are added. 
Forage yields can be increased if these soils are fer- 
tilized and grazing is controlled. 

Soil tests are needed to determine the need for fer- 
tilizer. Lime is generally not needed. One soil has а 
high lime condition in addition to the flood hazard. The 
high lime content keeps the availability of nutrients at 
a low level. Additional applications of phosphorus and 
potassium should be made on this soil to provide more 
available food to the plants. 


CAPABILITY UNIT 11-1 


This unit consists of well drained, medium textured 
and moderately coarse textured, nearly level soils. 
These soils are underlain by sand or sand and gravel 
at a depth of 24 to 40 inches. 

These soils are easily tilled and are readily permeable 
to roots, air, and water. The organic-matter content 
is medium, the natural fertility is moderate, and avail- 
able water capacity is moderate. Erosion caused by 
wind is the major hazard. 

These soils are farmed intensively. Corn and soy- 
beans are the main crops. Small grain, legumes, and 
grasses are also well suited. 

Erosion caused by wind can be a problem on fields 
left bare in winter and spring. These soils should be 
plowed in spring. Fields that are plowed in fall after 
the spring grain crop has been harvested generally 
are left rough to help control the erosion caused by 
wind in winter and the following spring. Stubble mulch- 
ing and field windbreaks help in erosion control. 
Droughtiness can occur during prolonged dry periods, 
and the amount of moisture that the soil can hold is not 
adequate for good сгор growth. These soils are well 
suited to irrigation. Waterways crossing these soils 
Should be sodded to prevent the water from cutting into 
the coarse textured substratum. 

Crops grown on these soils respond well to applica- 
tion of nitrogen, phosphorus, and potash. 


CAPABILITY UNIT 11:-2 


This unit consists of moderately well drained to 
somewhat poorly drained, fine textured and moderately 
fine textured, nearly level to gently sloping soils. These 
are silty clay loams and silty clays. 

Permeability is moderately slow to slow. Available 
water capacity is moderate to high, but the rate at 
which the soil releases water to plants is slow. The 
organic-matter content and the nutrient-supplying са- 
pacity are high. Depth of the root zone is unrestricted, 
although the water table is often within 3 to 5 feet of 
the surface, especially in spring. 

These soils are well suited to all erops commonly 
grown in the county and can be farmed intensively 
to row crops. Corn and soybeans are the main crops. 
The soils are also suited to small grain, legumes, 
grasses, and trees, and other plantings for wildlife 
habitat. In many places where they are intermingled 
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with other soils or are in odd shaped areas, the cropping 
System should be the same as that used on the adjacent 
Soils. 

Tile drainage is not usually needed for crops. Mainte- 
nance of tilth is a continuing problem, and the more 
sloping soils are subject to erosion. In most areas, ero- 
sion can be controlled if a grass-legume crop is included 
in the rotation and if practices are used that maintain 
fertility and the content of organic matter. Returning 
all erop residue to the soil helps to improve tilth and 
to maintain the content of organic matter. If row crops 
are grown, wheel-track planting and minimum tillage 
help to reduce erosion and soil compaction. Fall plow- 
ing gives the soils a chance to mellow through action 
of freezing and thawing. The plowing should be left 
rough and residue left on the surface to reduce the 
erosion caused by wind. 

Contour stripcropping and terracing generally are 
not suitable for these soils because slopes are short and 
internal drainage is restricted. If such practices are 
used, the strips and terraces should be built on a grade 
to allow movement of water. 

Crops respond to applications of nitrogen, phos- 
phorus, and potash. 


CAPABILITY UNIT 1117 


This unit consists of well drained and moderately 
well drained, medium textured to fine textured, sloping 
and undulating soils in uplands. These are loams, silt 
loams, silty clay loams, and silty clays that are more 
than 60 inches deep. Slopes are 75 to 200 feet long. 

The organic-matter content, nutrient-supplying ca- 
pacity, and available water capacity are high. Perme- 
ability is moderate to moderately slow. Runoff is 
medium to rapid. 

These soils are farmed intensively and are produc- 
tive if well managed. They are suited to row crops, 
such as corn and soybeans. 'They are well suited to small 
grain, legumes, and grasses. The lighter colored soils 
are less productive because of the high lime content 
of the surface layer, the lower infiltration rate, and 
the lower organic-matter content. 

The main limitation is erosion from runoff. А crop- 
ping system that provides frequent use of legumes and 
grasses is needed. Mulch tillage and rough tillage are 
needed to сопзегуе moisture and control erosion. АП 
стор residue should be utilized to maintain good tilth 
and infiltration. Contour stripcropping, contour tillage, 
and terraces can be used where slopes are long and 
smooth. Tillage across the slope can be used in areas 
where slopes are short and irregular. The sides of all 
waterways and gullies should be shaped, seeded with 
grass, and then kept in grass or other permanent vege- 
tation. 

Grassed waterways should be constructed a year 
before terraces are built to provide а protected outlet 
for water. Terraces built on moderately fine and fine 
textured soils should be carefully constructed to avoid 
wetness in the terrace channel and below the terrace. 
The wetness is caused by moderately slow infiltration 
and permeability. Water will remain in the terrace 
channel if the terrace is too level. 

Crops on these soils respond well to applications of 
nitrogen, phosphorus and potassium. Some need lime. 
Crop response varies. 


CAPABILITY UNIT Ше-2 


The one soil in this unit, Lerdal silty clay loam, 6 to 
12 percent slopes, eroded, is moderately well drained 
and moderately fine textured. It is in the uplands. 
Slopes are 75 to 200 feet long. 

This soil has high available water capacity. It also 
has high natural fertility, but because of acidity it re- 
sponds well to lime and fertilizer. The organic-matter 
content is moderate. Permeability is slow. Erosion and 
runoff are major hazards. The silty clay in the upper 
part of the subsoil, just below the dark colored surface 
layer, causes a severe hazard of erosion. Water is 
perched above the subsoil, saturating the surface 
layer. The surface layer is unstable and highly suscep- 
tible to erosion. 

This soil is well suited to alfalfa and other plants 
grown for hay or pasture. It is only fair for row crops, 
Such as corn and soybeans. Management is needed to 
control erosion and runoff, maintain fertility, and im- 
prove and maintain tilth in the surface layer. Contour 
stripcropping can be used in many places to help con- 
trol erosion. Contour tillage or tillage across the slope 
is effective if slopes are too short or irregular for con- 
tour stripcropping or for terraces. If waterways are 
properly designed and kept in grass or other permanent 
vegetation, they remove water safely and prevent ero- 
sion. Tile drainage of seep or wet areas on the slope 
and in drainageways is needed to increase the potential 
for crops. 

Terraees should be constructed carefully. Building 
the terraces on a grade to allow water to run out as it 
is intercepted should be considered. Tile should be 
placed in the upslope part of the channel to intercept the 
sidehill seepage and keep the terraces dry. Outlets 
should be constructed and seeded a year before the ter- 
races are built. Then, the water can be removed with- 
out forming gullies. 

Because of the moderate organic-matter content, all 
crop residue should be plowed into the soil. Applying 
large amounts of manure and keeping the soils in 
grasses and legumes help to restore tilth and fertility 
and to protect the soils from erosion. 


CAPABILITY UNIT 11-1 


This unit consists of very poorly drained, fine tex- 
tured and moderately fine textured soils in depressions 
and drainageways in the uplands. These are silty clay 
loams or silty clays that are more than 60 inches deep. 
Depth of the root zone is determined by the depth to 
water table, which is generally near the surface. 

Available water capacity is high. Permeability is 
moderately slow to slow. Both internal and surface 
drainage are restricted. Nutrient-supplying capacity 
and organic-matter content are high. 

These soils are poorly suited to farming in their 
natural state. If adequately drained, they are farmed 
intensively. Corn and soybeans are well suited to these 
soils, but early maturing varieties should be planted 
because of the hazard of frost damage. Small grain can 
be grown, but lodging generally is а serious problem. 
These soils are generally not suited to alfalfa, but they 
are suited to clover, timothy, and bluegrass. 

The major management needs are removing excess 
water and improving and maintaining tilth. In most 
areas, the soils are drained by open ditches, which re- 
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move surface water and provide outlets for tile drain- 
age. Tile drainage, which is necessary to provide 
adequate internal drainage, lowers the water table, pro- 
vides an optimum root zone, and allows the soils to 
warm up earlier in spring. 

If these soils are tilled when wet, they become com- 
pacted and less permeable to roots and moisture. Min- 
imum tilage and proper timing of fieldwork help to 
prevent compaction. Growing a green-manure crop or 
occasionally a deep-rooted legume helps to improve tilth 
and maintain permeability. Fall plowing helps to im- 
prove tilth by making it unnecessary to work the soils 
in spring, when they are usually too wet, and allows the 
cloddy soil to mellow from freezing and thawing in 
winter. If fall plowing is left rough, the soils warm up 
and dry out faster in spring. They are also less subject 
to erosion caused by wind. 

These soils are slow to warm up in spring, and nutri- 
ents are not always available to the young plants. 
Therefore, à starter fertilizer is helpful in initiating 
plant growth. 


CAPABILITY UNIT 111-2 


This unit consists of very poorly drained, medium 
textured, nearly level soils in shallow depressions in the 
uplands. These are silt loams that are more than 60 
inches deep. Depth of the root zone is determined by 
the depth to the water table. 

Permeability is slow and very slow, and available 
water capacity is high. The organic-matter content gen- 
erally is moderate to high, and nutrient-supplying 
capacity is medium to high. Infiltration and internal 
drainage are restricted by а clayey subsoil, resulting in 
а perched water table at а depth within 1 foot. The 
structure of the surface layer is easily destroyed. This 
layer tends to puddle. 

If adequately drained, these soils are well suited to 
all erops grown in the county and are used intensively 
for row erops, such as eorn and soybeans. The main 
management concerns are removal of excess water and 
improvement and maintenance of good surface tilth. 
Because tile drainage is limited by the slow permeability 
of the subsoil, surface inlets, French drains, or shallow 
surface ditches generally are needed to improve drain- 
age. If tile is used, à cropping system that includes 
deep-rooted legumes and grasses helps to increase the 
efficiency of the drainage system. All crop residue can 
be returned to the soil and large amounts of manure 
applied to increase the content of organic matter and to 
maintain fertility. If these soils are tilled when wet, 
they become compacted and poorly aerated. They also 
become hard and eloddy when dry. Minimum tillage and 
proper timing of fieldwork are needed. Fall plowing is 
desirable. Otherwise, the soils have to be worked in 
spring when they are wet. 

These soils are slow to warm up in spring, and nutri- 
ents are not always readily available. Because of the 
low acidity, nutrients are held by the soil. Crops grown 
on these soils respond well to additions of lime and 
fertilizer. 


CAPABILITY UNIT IIIw-3 


The only soil in this unit, Dassel loam, is very poorly 
drained and medium textured. It is in depressions in 


the uplands. Depth of the root zone is determined by 
the depth to the water table. 

This soil has moderate permeability and moderate to 
high available water capacity. It has high organic- 
matter content and high nutrient-supplying capacity. 
Occasional pockets or strata of acid, iron oxide stained, 
or iron cemented fine sands are in the underlying sandy 
material. Because of the seasonal high water table, this 
Soil is wet unless adequately drained. 

If adequately drained, this soil is well suited to corn, 
Soybeans, and small grain. It is generally too wet for 
alfalfa, but clover, bromegrass, timothy, and similar 
legumes and grasses that tolerate wetness can be 
grown. Drainage is needed for successful yields of 
crops. If adequately drained, this soil may be slightly 
droughty during prolonged dry periods. Drainage can 
be improved by shallow surface ditehes or grassed 
waterways. Tile drainage requires special precautions 
because the fine sand may fill the tile lines. This plug- 
ging with sand can be prevented by using plastic tile, 
which has small holes, or by backfilling, or blinding, 
over the tile with finer textured material. Acid-resistant 
clay tile or plastic tile must be used where acid, iron 
stained, or iron cemented sands are observed. This soil 
puddles easily if tilled when wet and is less permeable to 
roots and water. Minimum tillage and proper timing of 
fieldwork should be considered. Fall plowing helps by 
making it unnecessary to work this soil in spring when 
it is wet. 

This soil is generally high in nutrient-supplying 
capacity, but a cold, wet spring reduces bacterial and 
chemical action within the soil and makes nutrients un- 
available to plants. The high pH in the limy soils limits 
the availability of nutrients. Crops grown on this soil 
respond well to fertilizer. A starter fertilizer is helpful 
in initiating plant growth. 


CAPABILITY UNIT IIIw-4 


This unit consists of very poorly drained organic 
soils in depressions and old lakes in the glacial plain 
and in seep areas along the rivers. They are mucky 
silt loams and mucks. 

All the soils are low in phosphorus and potassium but 
high in potential nitrogen. Available water capacity is 
very high to high, and organic-matter content is very 
high. Wetness severely limits the use of these soils. In 
т areas, Ше water table is at or near Ше sur- 
ace. 

If adequately drained, these soils are cropped inten- 
sively. They are slow to warm up in spring. Late and 
early frost are also annual problems. Corn and soybeans 
are the main crops. Field corn is occasionally grown but 
does not always mature. Corn for silage usually grows 
well. Small grain is grown and is well suited, but lodg- 
ing is serious and makes harvesting difficult. Potatoes, 
onions, and other garden vegetables are also suited. 
Grasses are well suited and provide excellent pasture in 
drained areas. Some areas are used for the production 
of reed canarygrass seed. 

The major management concerns are removal of ex- 
cess water, maintenance of fertility, fire hazard, and 
frost hazard. Wetness is the main concern. Ponding 
commonly occurs for several weeks late in spring and 
early in summer. Most of the soils have not been 
drained and are under a cover of marshgrass. Such 


92 SOIL SURVEY 


areas are generally wet throughout the year. Some 
areas have been drained by surface ditches, which re- 
move enough water to make them suitable for сгор- 
ping. Lateral lines of tile may be installed to provide 
better drainage. Care is needed in installing tile deep 
enough to compensate for the subsidence that takes 
place when these soils are drained. The drainage system 
needs controls that keep the soils from becoming too 
dry, because the risk of damage by fire to dry organic 
Soils is serious. 

These soils are highly susceptible to erosion caused 
by wind because they are light and fine textured. 'The 
hazard can be controlled by the use of cover crops, 
rough tillage, and field windbreaks. 

Crops respond well to application of a balanced fer- 
tilizer. Ав previously mentioned, the soils contain an 
adequate supply of nitrogen but are low in phosphorus 
and potassium. Most of the soils are noncalcareous, but 
Some are caleareous throughout. 


CAPABILITY UNIT IIIw-5 


The one soil in this unit, Granby fine sandy loam, is 
nearly level, poorly drained, and moderately coarse tex- 
tured. It is on lake plain deltas or outwash plains. The 
Subsoil is loamy fine sand and fine sand. Depth of the 
root zone is determined by depth to the water table. 

This soil is high in organic-matter content. Perme- 
ability is moderately rapid. Available water capacity 
is low to moderate. Те water table is at a depth of 1 to 
3 feet. Natural fertility is medium. 

This soil is moderately well suited to corn, soybeans, 
and small grain. Because of the sandy underlying ma- 
terial, it becomes droughty during prolonged dry pe- 
riods, thus affecting crop yields. 

Wetness and erosion caused by wind are the main 
hazards. Management is needed to maintain the organic- 
matter content and fertility, improve drainage, and 
control erosion. Tile drainage is somewhat difficult be- 
cause of the sandy underlying material. Sloughing and 
caving of tile trenches are constant hazards during 
installation of tile. Plugging with sand, which is a 
hazard after tile has been installed, can be prevented 
by using plastic tile, which has smaller holes, or by 
backfilling, or blinding, over the tile with finer textured 
material. Minimum tillage, mulch tillage, utilizing all 
crop residue, and stripcropping help to control erosion. 
Tilage needed to prepare a seedbed should be done in 
spring to reduce the erosion caused by wind in winter 
and early in spring. 

Crops grown on this soil respond well to the applica- 
tion of nitrogen, phosphorus, and potassium. Excess 
nitrogen will be leached downward into the soil and the 
tile line. The organic-matter content and nutrient- 
supplying capacity can be improved by applying large 
amounts of manure and by including legumes and 
grasses in the cropping system. 


CAPABILITY UNIT IIIw-6 


The one soil in this unit, Tilfer silty clay loam, is 
poorly drained to very poorly drained, moderately fine 
textured, and nearly level. It is a slightly depressional 
soil on terraces along the Minnesota River. It is under- 
lain by limestone bedrock at depths ranging from 20 
to 40 inches. 

Because of shallowness, this soil has low to moderate 


available water capacity. Permeability is moderate. The 
organic-matter content is high, and natural fertility is 
medium. This soil has a seasonal high water table at 
0 to 8 feet and frequently is kept wet by seepage. Some 
areas are subject to occasional flooding from upland 
runoff. 

Drainage is needed for dependable erops, but depth 
to bedrock limits installation of an adequate drainage 
system in some places. Shallow ditehes сай improve 
drainage. If adequately drained, this soil is used for 
corn and soybeans. If left undrained, it is well suited to 
wild hay or pasture. 

Most of the acreage is limy. High applieations of 
phosphorus and potassium are needed to offset the high 
lime effects on crops and to improve the fertility. The 
included areas of nonlimy soil have medium nutrient- 
supplying capacity. Crops commonly grown respond to 
applications of fertilizers. 


CAPABILITY UNIT 11157 


The one soil in this unit, Minneopa loamy fine sand, 
occasionally flooded, 0 to 3 percent slopes, is nearly level 
to gently sloping, moderately well drained, and coarse 
textured. It is on the lower river terraces. 

This soil is easily tilled and is readily permeable to 
roots, air, and water. It has moderately low organic- 
matter content, low natural fertility, low available 
water capacity, and moderately rapid permeability. The 
main hazards are drought and flooding. 

This soil is farmed intensively. Seed corn is the main 
crop, but corn, soybeans, and small grain are also well 
Suited. Erosion caused by wind is not normally a pro- 
blem because this soil is in the deep river valleys. 
Droughtiness does oceur during dry periods, and the 
available moisture capacity is not adequate for good 
crop growth. The soil is well suited to irrigation. Oc- 
casional flooding from spring runoff temporarily delays 
tillage and planting. An occasional, prolonged heavy 
rain ean cause temporary flooding during the growing 
season. 

Crops grown on this soil respond well to the applica- 
tion of nitrogen, phosphorus, and potash. 


CAPABILITY UNIT 1115-1 


This unit consists of somewhat poorly drained to 
somewhat excessively drained, moderately coarse tex- 
tured and coarse textured, nearly level and gently un- 
dulating soils. These soils are loamy fine sands, fine 
sands, and sandy loams. They are on terraces along the 
larger rivers and small outwash areas in the uplands. 
The water table is below 5 feet in most soils but is be- 
tween 3 and 5 feet in some. 

Permeability is moderately rapid in most soils but is 
only moderate in some. Available water capacity is 
moderate to low. These soils are droughty during dry 
periods and are subject to erosion. They have moderate 
to low organic-matter content. Nutrient-supplying 
capacity is medium to low. Crops respond well if fer- 
tilizer is added. The soils warm up early in spring and 
are easy to till. 

If rainfall is adequate throughout the growing sea- 
son and if fertilizer is added and other good manage- 
ment is used, these soils are suitable for all crops grown 
in the county. Normally they are slightly droughty and 
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are best suited to early maturing small grain unless ir- 
rigation is used. They are moderately suited to pasture. 

These soils are highly susceptible to erosion caused 
by wind. Plowing and other tillage needed to prepare 
seedbeds should be done in spring to reduce the ero- 
sion hazard. Using a suitable cropping system, stubble 
mulching, keeping the surface rough between crops or 
growing cover crops, and returning all erop residue to 
the soils reduce the risk of erosion and increase the 
supply of moisture. 

Те organie-matter content and nutrient-supplying 
capacity can be improved by applying large amounts of 
manure and by including legumes and grasses in the 
cropping system. Crops grown on these soils respond 
well to the application of nitrogen, phosphorus, and 
potassium. Excess nitrogen will be easily leached down- 
ward and lost. Because of the slight to medium acidic 
nature of these soils erops respond well to applications 
of lime. They also respond well to irrigation if an ade- 
quate supply of water is available. 


CAPABILITY UNIT 1118-2 


The one soil in this unit, Copaston loam, 1 to 4 per- 
cent slopes, is well drained and medium textured. It 
formed over bedrock. It occupies broad flats along the 
Minnesota River. . 

Permeability is moderate. Available water capacity is 
low. The soil is droughty during dry periods. It has 
moderate organic-matter content and medium nutrient- 
supplying capacity. It warms up early in spring. The 
major management concerns are droughtiness and 
maintenance of fertility. 

With adequate moisture and good management, this 
soil is suitable for all crops grown in the county. The 
most suitable сгор is early maturing small grain. The 
soil is too droughty for corn in most years. Areas where 
Stones and rock outerop interfere with cultivation are 
left in permanent pasture. Where cultivation is possible, 
а, cropping system that ineludes legumes and grasses is 
best because they improve fertility and the supply of 
moisture. Pasture on this soil is productive mainly in 
spring and early in summer. 

Because of the moderate organic-matter content and 
medium fertility, green-manure crops, large amounts 
of manure, and legumes and grasses in the cropping 
System are needed. Crops grown on this soil also re- 
Spond well to applications of lime and fertilizer. 


CAPABILITY UNIT IVe-1 


This unit consists of well drained and moderately 
well drained, medium textured to fine textured, mod- 
erately steep and hilly soils. These soils are on knolls 
and side slopes in the uplands and in moderately steep 
areas adjacent to streams. They are silt loams, loams, 
clay loams, silty clay loams, and silty clays. Slopes are 
12 to 18 percent and 75 to 250 feet long. 

Permeability ranges from slow to moderate. Avail- 
able water capacity is high. Nutrient-supplying capac- 
ity is medium and high. These soils are dominantly 
moderate and high in organie-matter content. The sur- 
face layer varies in thickness. It is thinnest on the 
convex slopes and on the upper part of the slope and is 
thickest on the concave slopes and at the base of slopes. 

These soils are best suited to small grain and to hay 
and pasture crops. If row crops are grown, erosion соп- 


trol is needed. In many places slopes are short and ir- 
regular and contour stripcropping or contour farming 
is impractical. In these places it is difficult to protect 
the soils from erosion, and row crops should not be 
grown. 

Erosion and runoff are the major hazards. Much of 
the rain that falls runs off. The soils, therefore, are 
seldom fully charged with water, and plants lack suf- 
fieient moisture. Droughtiness is often a problem in 
mid-July and August, especially on the south and west- 
facing slopes, which are exposed to direct sunlight. 

Management is needed to maintain the organic- 
matter content and fertility, improve and maintain 
good tilth, and control erosion. Minimum tillage, con- 
tour farming, stripcropping, terraces and grassed 
waterways help to control erosion and runoff. Farming 
should be across the slope. Wherever needed, water- 
ways should be established and maintained. Gullies 
Should be shaped and seeded to grass for use as water- 
ways. In places engineering structures are needed to 
stabilize gullies before grass сап be established. In 
severely eroded areas, large amounts of fertilizer and 
manure are needed to improve tilth and fertility. 

Utilization of crop residue and fertilization will help 
to improve and maintain the organic-matter content, 
fertility, and tilth. 


CAPABILITY UNIT 1۷-1 


This unit consists of moderately well drained to 
poorly drained Lake beaches consisting of mixed coarse, 
moderately coarse, and medium textured material over 
medium textured material at the edges of lakes and 
larger bogs. Many stones are on the surface. Depth of 
foe cont zone is determined by the depth to the water 

able. 

Available water capacity, nutrient-supplying capac- 
ity, permeability, and infiltration are variable. A sea- 
зопа! water table is at a depth of 1 to 4 feet. 

Many areas are used for pasture. Those around the 
lakes and undrained ponds provide beaches for recrea- 
tional use. They also provide good habitat for wildlife. 
Some could be developed further for those uses. 

If drained, lake beaches are too sandy and droughty 
for good growth of crops. Areas are too narrow to be 
farmed separately. If the adjoining soils are drained, 
Lake beaches can generally be farmed with those soils. 


CAPABILITY UNIT IVs-1 


This unit consists of excessively drained, coarse tex- 
tured soils on outwash plains and river terraces. These 
Soils are predominantly nearly level to gently sloping 
but range from sloping to moderately steep. Slopes are 
15 to 150 feet long. 'The root zone is deep. 

These soils are low in nutrient-supplying capacity, 
organic-matter content, and available water capacity. 
Permeability is rapid. The water table is below 5 feet. 
The rock substratum affects the use of these soils in 
some areas. The soils warm up early in spring and have 
few wet spots that would delay tillage. 

These soils are poorly suited to corn, soybeans, and 
small grain. They are better suited to grasses and le- 
gumes than to other crops. Alfalfa and bromegrass is 
а better mixture than native bluegrass because it is 
more resistant to drought. Early maturing small grain 
is better suited than corn and soybeans. 
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Droughtiness and erosion caused by wind are the 
main hazards. The soils are generally deficient in mois- 
ture by mid-July. Field striperopping, stubble mulch 
tillage, and tree windbreaks help to control erosion. Re- 
turning all erop residue and available manure to the 
soils also helps to control erosion and to increase the 
supply of moisture. Fields generally are plowed in 
spring to protect them from erosion caused by wind in 
winter and early in spring. . 

Crops grown on these soils respond well to the appli- 
cation of nitrogen, phosphorus, and potassium if the 
needed moisture is available. Excess nitrogen will be 
easily leached downward into the soil and lost to the 
plants. These soils have good potential for irrigation if 
adequate water is available. The infiltration rate is 
good. 


CAPABILITY UNIT IVs-2 


The one soil in this unit, Copaston loam, very shal- 
low, 1 to 4 percent slopes, is well drained and gently 
undulating to nearly level. It is on rock terraces along 
the Minnesota River. It formed in 12 to 20 inches of 
loamy sediments over bedrock. The root zone is limited 
by depth to the bedrock. 

This soil is moderate in organie-matter content and 
medium in nutrient-supplying capacity. The available 
water capacity is very low. Permeability is moderate. 

This soil is droughty and is poorly suited to corn, 
soybeans, and small grain. It is better suited to pasture. 
Early maturing crops make the best use of the limited 
moisture supply. Alfalfa and bromegrass is a better 
mixture than native bluegrass because it is more re- 
sistant to drought. Some areas are in cropland, but 
the thin surface layer and boulder outcrops interfere 
with tillage. 

Crops and pasture can be improved by the application 
of nitrogen, phosphorus, and potassium. 


CAPABILITY UNIT ۷(1 


This unit consists of well drained, medium textured, 
steep soils in the glacial uplands. These soils have a 
loam surface layer and a loam or clay loam subsoil. 
Slopes are 75 to 200 feet long. The root zone is deep. 

Permeability is moderate. Available water capacity 
is high. The organic-matter content is high in most soils 
but is low in the Storden soil. The nutrient-supplying 
capacity is medium to high. Erosion and runoff are the 
major hazards. The surface layer varies in thickness. It 
is thinnest on the convex slopes and on the upper part of 
the slopes, and thickest on the concave slopes and at the 
base of slopes. 

These soils are generally poorly suited to crops be- 
cause of the severe hazard of erosion. They are better 
suited to hay and pasture or to use as woodland or wild- 
life habitat. Areas now in permanent pasture or wood- 
land should not be cleared, and areas that may now be 
in cropland should be in permanent vegetation. Most of 
these soils have free lime carbonates within a depth of 
36 inches and are therefore well suited to alfalfa and 
other legumes. 

The major management needs are those designed to 
control erosion. А good plant cover is needed in all 
cleared areas. Grazing must be controlled to prevent 
erosion. Late in summer the soils become dry, and 
grasses become dormant. This is most apparent on 


south- and west-facing slopes, which are exposed to 
direct sunlight. All gullies should be shaped and seeded 
to grass. In some, engineering structures are needed 
to stabilize the banks enough so that grass can be estab- 
lished. 

Permanent pasture can be improved by weed con- 
trol, rotational and restricted grazing, and the applica- 
tion of fertilizers. 


CAPABILITY UNIT VIw-1 


This unit consists of moderately well drained to very 
poorly drained, moderately fine textured to medium tex- 
tured soils and miscellaneous areas on stream bottom 
lands and side valley deltas that are subject to frequent 
flooding. In many places, the soils are cut by abandoned 
stream channels. 

The flood hazard severely restricts the use of these 
soils. The soils are subject to flooding early in spring 
and after heavy summer rains. Areas in side valleys 
are subject to flooding from upper drainageways and 
from sidehill seepage. Permeability is moderate to mod- 
erately slow. Available water capacity, organic-matter 
content, and nutrient-supplying capacity are high. 

These soils and miscellaneous areas are not suitable 
for crops because of wetness and flood hazard. Row 
crops can be grown occasionally in some of the drier 
areas. At present, it is too costly to provide flood con- 
trol structures that are needed to protect most areas 
and make them suitable for erops. Drainage is not fea- 
sible as long as the flood hazard exists. A few areas 
have been diked to protect the cropland from damages 
caused by frequent minor floods. Areas where major 
improvement 1s made in the stream channels can be 
used as cropland. 

Тре better drained soils provide good pasture if they 
are cleared and well managed. Varieties of grasses and 
legumes that tolerate flooding can be seeded. 


CAPABILITY UNIT VIw-2 


The one soil in this unit, Joliet silty clay loam, is 
nearly level or depressional, poorly drained, and mod- 
erately fine textured. It is on terraces along the Minne- 
Sota River. It is underlain within 20 inches by limestone 
bedrock. 

Because it is shallow, this soil has low available water 
capacity. Permeability is moderate. The organic-matter 
content is high, and natural fertility is medium. This 
Soil has a seasonal high water table at a depth of 1 to 
2 feet and frequently stays wet from seepage. Some 
areas are subject to occasional flooding from upland 
runoff. 

This soil generally is not suited to row crops. Because 
it is shallow over bedrock, tile drainage should not be 
considered. Shallow ditches may improve drainage. In 
some areas where adequate drainage has been provided, 
this soil сап be used for corn and soybeans. Areas 
where bedrock crops out and areas where stones and 
boulders are on the surface are unsuitable for crop- 
land. The entire undrained acreage is well suited to wild 
hay or pasture. 

This soil is limy. High applications of phosphorus and 
potassium are needed to offset the high lime effects on 
crops and to improve the fertility. The included non- 
limy soil has а medium nutrient-supplying capacity. 
Crops respond to applications of fertilizers. 
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CAPABILITY UNIT VIs-1 


The one soil in this unit is Estherville sandy loam, 
6 to 18 percent slopes. It is a moderately coarse tex- 
tured, sloping to moderately steep soil on outwash 
plains, stream terraces, and uplands. It has a shallow 
root zone. Sand and gravel is within a depth of 24 
inches. Slopes are 75 to 150 feet long. 

Permeability is moderately rapid in the solum and 
rapid below. Available water capacity and natural 
fertility are low. Organic-matter content is moderate. 
The major hazards are drought and water erosion. 

Unless irrigated, this soil is generally poorly suited 
to most crops. Special management is needed to con- 
trol erosion in areas used for row crops. The soil is 
better suited to hay and pasture, woodland, and wild- 
life habitat than to row crops. Cover crops should be 
maintained in all cleared areas. Areas now in perma- 
nent pasture or woodland should not be cleared. 

Because this soil is droughty, it is subject to severe 
erosion. It is poorly suited to irrigation because of the 
Slope. Cover crops and contour farming are needed to 
control erosion, conserve moisture, and maintain fer- 
tility and the organic-matter content. Gullies should 
be shaped, seeded to grass, and kept in permanent vege- 
tation. In some, engineering structures are needed to 
stabilize the sides enough so that grass can be estab- 
ished. 

Permanent pasture can be improved by controlling 
weeds, by rotational and restricted grazing, and by 
applying fertilizer. Late in summer, however, the soil 
becomes dry and grasses become dormant. This fact is 
most apparent on south- and west-facing slopes ex- 
posed to direct sunlight. 


CAPABILITY UNIT Vile-1 


This unit consists of well drained, medium textured, 
very steep soils. These soils are in the uplands and on 
side slopes of the deeply entrenched river valleys and 
ravines. They are dominantly loams that are more than 
60 inches deep and have an unrestricted root zone. 
Slopes are 24 percent to more than 45 percent. They are 
100 to 250 feet long. 

Permeability is moderate. Nutrient-supplying ca- 
pacity and available water capacity are high. The 
organic-matter content is low on the convex slopes and 
moderate on the concave slopes. The soils along the 
deeply entrenched river valleys and ravines are gen- 
erally caleareous at or near the surface. 

These soils are so steep that they should be kept in 
permanent vegetation, preferably trees. They are some- 
times used for pasture, but care is needed to prevent 
overgrazing and creating an erosion hazard. Pasture 
сап be improved by restricted grazing, control of weeds 
and brush, and application of fertilizer. Trees and 
Shrubs should be planted in open areas and left as 
wildlife habitat or managed as a tree farm. On slopes 
facing south and west, only the drought- and heat- 
resistant tree species should be selected for planting. 

Water erosion is the most serious hazard. Because 
slopes are very steep and most of the rain runs off, the 
Soils never reach their available water capacity. They 
are therefore somewhat droughty. Gullies should be 
shaped and seeded to grass. Some have to be stabilized 
with engineering structures and the seeps tiled before 
grass can be established. 


CAPABILITY UNIT Vils-1 


The one soil in this unit, Lasa loamy fine sand, rock 
substratum, 12 to 35 percent slopes, is somewhat ex- 
cessively drained, coarse textured, and moderately steep 
to very steep. It is on bedrock-controlled terraces along 
the Minnesota River. It is underlain by fine sand within 
12 inches and bedrock within 40 to 80 inches. The sur- 
face layer, in some places, contains large stones and 
boulders. 

This soil is loose and has moderately rapid permeabil- 
ity. Available water capacity, organic-matter content, 
and natural fertility are low. 

This soil is too droughty for crops. It is well suited to 
woodland and recreational use, such as trails, and it 
provides food and shelter for wildlife. Maintaining a 
good cover of vegetation is difficult if the soil is used 
for pasture or hay. 

Drought and erosion are the main hazards. This soil 
is generally deficient of moisture by mid-July. If it is 
used for pasture, rotational and restricted grazing are 
needed and weeds should be controlled. Care is needed 
to prevent overgrazing. Occasionally gullying is severe. 
Gullied areas should be shaped and then seeded to grass. 
In some, engineering structures are needed to stabilize 
them before grass can be established. 


CAPABILITY UNIT VIIs-2 


This unit consists of well drained and excessively 
drained, medium textured, nearly level to gently undu- 
lating and very steep soils. These soils are on bedrock- 
controlled terraces along streams. They have a loam 
surface layer. Bedrock is within a depth of 20 inches, 
and fractured limestone bedrock is exposed at the sur- 
face. Glacial boulders and chimneylike rock outcrops 
are common. The root zone is limited. 

These soils have low to very low available water 
capacity, moderate organic-matter content, and medium 
nutrient-supplying capacity. Permeability is moderate. 

These soils cannot be used as cropland because of the 
thin surface layer and the rock outcrop and glacial 
boulders. The nearly level to gently undulating areas are 
best suited to pasture, wildlife, or recreational uses, 
such as camping and trails. The very steep areas are 
suitable only as woodland and wildlife habitat. 

Droughtiness and the rock outcrop and boulders are 
the main limitations. The soils are generally deficient 
of moisture by mid-July. If they are used for pasture, 
rotational and restricted grazing are needed. Weeds 
should be controlled and fertilizer applied to take ad- 
vantage of the available moisture. Care is needed to 
prevent overgrazing. 


CAPABILITY UNIT VIIIw-1 


This unit consists of Marsh and very poorly drained 
soils at edges of some lakes, shallow basins, ponds, and 
undrained depressions. They also are along the seep 
areas in the Minnesota River Valley. Generally they 
are covered with marsh vegetation, including cattails, 
rushes, sedges, willows, and other plants that tolerate 
wetness. 

Most areas of these soils and Marsh cannot be drained 
because they lack outlets or because ground water keeps 
the areas seepy. These areas provide very good cover 
for waterfowl, muskrat, and upland game. They should 
be improved as wildlife habitat. 
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Estimated yields 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are listed in table 2. In any given year, yields may be 
higher or lower than those indicated in table 2 because 
of seasonal variations in rainfal and other climatic 
factors. Absence of a yield estimate indicates that the 
crop is not suited to or is not commonly grown on the 
soil or that the given crop is commonly not irrigated. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and 
extension agents. Results of field trials and demonstra- 
tions and available yield data from nearby counties 
were also considered. 

The latest soil and crop management practices used 
by many farmers in the county were assumed in esti- 
mating the yields. Hay and pasture yields were esti- 
mated for varieties of grasses and legumes suited to 
the soil. A few farmers may be using more advanced 
practices and are obtaining average yields higher than 
those shown in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends upon the kind of 
Soil and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding erop varieties; appropriate ИПазе practices, 
including time of tillage and seedbed preparation and 
tilling when soil moisture is favorable ; control of weeds, 
plant diseases, and harmful insects; favorable soil re- 
action and optimum levels of nitrogen, phosphorus, 
potassium, and traee elements for each crop; effective 
use of crop residue, barnyard manure, and green- 
manure crops; harvesting crops with the smallest 
possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the relative productive 
capacity of the soils for each of the principal crops. 
Yields are likely to increase in the future as new pro- 
duction technology is developed. The relative productiv- 
ity of a given soil compared with that of other soils, 
however, is not likely to change. 

Crops other than those shown in table 2 are grown 
in the survey area, but the acreage is small. The local 
offices of the Soil Conservation Service and the Соор- 
erative Extension Service can provide additional infor- 
mation. 


Windbreaks and Environmental Plantings 


Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they fur- 
nish habitat for wildlife. Several rows of broad-leaved 
and coniferous species provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. These intervals depend on erodibility of 
the soil. The windbreaks protect cropland and crops 
from wind and hold snow on the fields, and they also 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
homes and other buildings and to abate surrounding 
noise. The plants, mostly evergreen shrubs and trees, 
are closely spaced. Healthy planting stock of suitable 


species planted properly on a well prepared site and 
maintained in good condition can insure a high degree 
of plant survival. 

Table 8 shows the height that locally adapted trees 
and shrubs are expected to reach on various kinds of 
soils in 20 years. The estimates in table 3, based on 
measurements and observation of established plantings 
that have been given adequate care, can be used as a 
guide in planning windbreaks and screens. Additional 
information about planning windbreaks and screens 
and the planting and саге of trees can be obtained from 
the local office of the Soil Conservation Service, Exten- 
sion Service, or local nurserymen. 

The sloping to very steep soils in areas where slopes 
are 12 to 45 percent or more are poorly suited to field 
and farmstead windbreaks but are well suited to trees 
and shrubs. Most areas are wooded and should be 
managed as woodland. The soils have high available 
water capacity, medium to high natural fertility, mod- 
erate to high organic-matter content, and moderate to 
moderately slow permeability. The surface layer is 
dominantly neutral to medium acid, and the underlying 
material is limy. Two soils in the areas are limy 
throughout. 

Wooded areas in Blue Earth County generally are 
interspersed with fields and pasture. They are largest 
and most common on stream bottoms, valley slopes, 
and uplands in the northeastern quarter of the county. 
Basswood, American elm, green ash, maple, bur oak, 
ironwood, black walnut, and cottonwood are the most 
common species. Both trees and shrubs are important 
in windbreak plantings in the county. 

Weed competition is severe. Weeds have to be con- 
trolled. Controlling them by cultivation increases the 
erosion hazard. Chemicals can be used in areas that are 
too steep for cultivation. Because runoff is rapid, these 
soils have less favorable moisture conditions than other 
soils. Plantings are better suited to north- and east- 
facing slopes. Those on south- and west-facing slopes 
are exposed to direct sunlight and become hot and dry. 


Wildlife Habitat * 


The soils of Blue Earth County have the potential 
to provide excellent habitat for various species of wild- 
life. There is a distinct interrelationship between kinds 
of plants on various soils and the animals associated 
with these plants. 

For example, the Webster-Nicollet-Canisteo and 
Nicollet-Webster-Clarion map units (see general soil 
map) have high potential as habitat for ring-necked 
pheasant. Clarion and Nicollet soils are well suited to 
the woody and herbaceous cover needed for nesting and 
security. They also produce the food needed by pheas- 
ants. Webster soils can produce nesting and escape 
cover, cattails and bulrushes, for example, which also 
are utilized as winter cover. If drained, Webster soils 
produce row crops, such as corn and soybeans, which 
are good food sources for the pheasant. 

The landscape forms of some map units allow com- 
patible development and use for both intensive farming 
and wildlife. The Cordova-Lester-Caron, Minnetonka- 


Jonn W. BEDISH, biologist, Soil Conservation Service, helped 
prepare this section. 


[The symbol > means less than; the symbol > means greater than. Absence of an entry means Ше soil does not normally grow 
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trees of this height class. Only soils that are suitable for growing trees or shrubs are rated] 


Soil name and map symbol 


Trees having predicted 20-year average heights, in feet, of— 


<8 8-15 16-25 26-35 >85 
Т сы ыыы ш el ыды MR ED Redosier dogwood, | Northern white- Eastern white Eastern 
Minneopa 'Tatarian cedar, white pine, green ash, cottonwood, 
honeysuckle. spruce, Siberian hackberry. silver maple. 
crabapple, 
tall purple 
willow, Amur 
maple. 
T a et ee American plum, Russian-olive ----| Green ash ......| Eastern 
Comfrey tall purple cottonwood, 
willow. golden willow. 
ҮРЛЕРІ ЖЕЛЕР е American hazel, Late lilae, Eastern redcedar, | Green ash, Scotch | 
Dickinson European Tatarian Siberian crab- pine, eastern 
privet. honeysuckle, apple, northern white pine, 
American plum. white-cedar. ponderosa pine. 
| Black ash ------- Eastern 
Blue Earth cottonwood, 
laurel willow. 
39: ЕВЕ РЕ ———— HN Tatarian Eastern redcedar, | Green ash, Eastern 
Wadena honeysuckle, northern white- ponderosa pine, cottonwood, 
gray dogwood, cedar, white hackberry. silver maple. 
Шас. spruce, Siberian 
crabapple, bur 
oak. 
Р е Ге un z шш] ышы аар Eastern redcedar, | Jack pine, 1 2a-a—-----2----——-] ---——--—-- 
Estherville Russian-olive, ponderosa pine, 
Siberian crab- Austrian pine, 
apple, silver hackberry, 
buffaloberry, bur oak. 
Tatarian 
honeysuckle, 
Siberian 
peashrub. 
人 Gray dogwood, Amur maple, Ponderosa pine, Silver maple. 
Barrington Tatarian white spruce, eastern white 
honeysuckle. Siberian crab- pine, green 
apple. ash. 
БӨ GOB aaa Te а мш Siberian crab- Eastern redcedar, | Green ash | 
Fedji apple, gray hackberry, 
dogwood. bur oak, white 
spruce, eastern 
white pine. 
BAP ————— ow ee Northern white- White spruce, White willow, Eastern 
Brownton cedar, tall Amur maple. green ash, cottonwood. 
purple willow, silver maple. 
redosier dog- 
wood, Tatarian 
honeysuckle, 
lilae. 
85 ع‎ os Sans — — — == ss ass Lilac, northern Amur maple, Green ash, silver Eastern 
Calco white-cedar, white spruce. maple, golden cottonwood. 


tall purple 
willow, 
Tatarian 
honeysuckle. 


willow, black 
ash. 
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TABLE 3.—Windbreaks and environmental plantings—Continued 


Trees having predicted 20-year average heights, in feet, of— 


Soil name and map symbol 


<8 8-5 16-5 26-85 >35 
86 ہر ری یی‎ RE بب‎ ы Tall purple Russian-olive, Green ash, Eastern 
Canisteo willow, redosier eastern red- American elm. cottonwood, 
dogwood, cedar, northern golden willow, 
Tatarian white-cedar. Siberian elm. 
honeysuckle, 
Siberian 
peashrub. 
GA 948 OAC -— ne وس‎ nu ue но Gray dogwood, Blue spruce, Eastern white Silver maple. 
Terril Шас, Tatarian white spruce, pine, green ash, 
honeysuckle. eastern red- Scotch pine, 
cedar, hackberry, 
Douglas-fir. ponderosa pine. 
85.88: 880 ےک ےکک‎ нк тт LL = Gray dogwood, Northern white- Eastern white | 
Collinwood Tatarian cedar, white ` pine, green 
honeysuckle, spruce, Siberian ash, hackberry, 
lilac. crabapple, ponderosa pine. 
Amur maple, 
eastern red- 
cedar. 
eoe PUE эме ылы ылы Eastern redcedar, | پا۶۶‎ َْ - | _______ 
Copaston Siberian erab- hackberry, 
apple, silver bur oak. 
buffaloberry, 
Tatarian 
honeysuckle. 
IU a  e————— алани! Redosier dogwood, | Northern white- Eastern white American elm, 
Truman Tatarian cedar, white pine, green eastern 
honeysuckle, spruce, Siberian ash, hackberry. cottonwood, 
lilac. crabapple, silver maple. 
Amur maple. 
WS NDS eR ымы NES Redosier dogwood, | Blue spruce, Eastern white Silver maple. 
Clarion Tatarian Norway spruce, pine, green 
honeysuckle, white spruce, ash, Scotch 
lilac. eastern red- pine, European 
cedar, larch, hack- 
Douglas-fir. berry, 
ponderosa pine. 
1058: OBO aaa tas Tatarian Blue spruce, Eastern white Green ash. 
Kamrar honeysuckle, Siberian pine, red pine, 
ilac. crabapple, Scotch pine, 
eastern red- hackberry, 
cedar, silver maple. 
Douglas-fir. 
[村 Gray dogwood, Siberian Eastern white Eastern 
Lester Tatarian crabapple, pine, green ash, cottonwood, 
honeysuckle, Amur maple. haekberry. American elm, 
lilac. Silver maple. 
ШЕ ———————— 9 90 Northern white- White spruce, Golden willow, Eastern 
Cordova cedar, Шас, Amur maple. black ash. cottonwood, 
Tatarian silver maple. 
honeysuekle, 
tall purple 
willow. 
poe TCR کے‎ ыы шы зыны ныз) Northern white- White spruce, Golden willow, Eastern 
Marna cedar, Tatarian Amur maple. green ash, cottonwood. 


honeysuckle, 
Шас, tall purple 
willow. 
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Soil name and map symbol 


Trees having predicted 20-year average heights, in feet, of — 


26-85 


«8 8-15 16-25 >35 
ی د ا ی‎ rm T Northern white- White spruce, Green ash, Eastern 
Webster cedar, lilac, Amur maple. silver maple, cottonwood. 
tall purple American 
willow, sycamore, 
Tatarian golden willow, 
honeysuckle. black ash. 
128, VI کک ی ھچ وکا کو ی یت‎ Gray dogwood, White spruce, Ponderosa pine, Silver maple. 
Grogan Tatarian Siberian crab- eastern white 
honeysuckle, apple, Amur pine, green ash, 
Шас. maple, eastern hackberry. 
redcedar, 
northern white- 
cedar. 
ro—————— ———————— Gray dogwood, Northern white- Ponderosa pine, Silver maple. 
Nicollet Tatarian cedar, white eastern white 
honeysuckle, spruce, pine, green ash, 
lilac. Siberian crab- hackberry. 
apple, Amur 
maple, eastern 
тедседаг. 
|36. ——!— ——ÁÁÁ—————— ы Northern white- White spruce ____| Green ash, Eastern 
Madelia cedar, Шас, golden willow. cottonwood. 
tall purple 
willow, 
Tatarian 
honeysuckle, 
Amur maple. 
[38B2. 138C2 eene ance cec Gray dogwood, Northern white- Ponderosa pine, Silver maple, 
Lerdal Tatarian cedar, white eastern white eastern 
honeysuckle, Spruce, Siberian pine, green ash, cottonwood. 
lilac. crabapple, hackberry. 
Amur maple, 
eastern 
redcedar. 
40. зш ER | یھ ےھ ا کے‎ Tall purple Russian-olive ____| Green ash, Eastern 
Spicer willow, American elm. cottonwood, 
Tatarian golden willow. 
honeysuckle, 
Siberian 
peashrub, 
redosier 
dogwood. 
MBO) ید ت یک ا کے کے © سب اص‎ шыш Northern white- White spruce, Green ash, Eastern 
Fieldon cedar, lilac, Amur maple. black ash. cottonwood, 
tall purple silver maple. 
willow, 
American plum, 
Tatarian 
honeysuckle. 
үл тени عو‎ RON ی ی کے‎ Northern white- White spruce, Green ash, Eastern 
Granby cedar, Шас, Amur maple. black ash. cottonwood, 
tall purple silver maple. 
willow, 
American plum, 
Tatarian 


honeysuckle. 
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Continued 


Trees having predicted 20-year average heights, in feet, of— 


Soil name and map symbol 


«8 8-15 16-25 26-85 >35 
ІН Еке es естен та ی‎ Eastern redcedar, | Jack pine, ||. 
Litchfield Russian-olive, ponderosa 
Siberian pine, Austrian 
crabapple, pine, hackberry, 
Tatarian bur oak. 
honeysuckle, 
Siberian 
peashrub. 
97 кола دیک‎ —— ———À Т.Пас, ртау Northern white- Ponderosa pine, | 
Kingston dogwood, cedar, white eastern white 
Tatarian spruce, Siberian pine, green ash, 
honeysuckle. crabapple, hackberry. 
Amur maple, 
eastern red- 
cedar. 
2220) а —— 2 Eastern redcedar, | Jack pine, /|------------------|------------------ 
Газа, Russian-olive, ponderosa pine, 
Siberian Austrian pine, 
crabapple, hackberry, 
Tatarian bur oak. 
honeysuckle. 
ЕР Оннан سا مک سمل ےم‎ Northern white- White spruce, Golden willow, Eastern 
Waldorf cedar, Шас, Amur maple. silver maple, cottonwood. 
tall purple green ash, 
willow, black ash. 
Tatarian 
honeysuckle. 
2380 سی ہے‎ ——— à Gray dogwood, Northern white- Ponderosa pine, Silver maple, 
Guckeen Tatarian cedar, white green ash, eastern 
honeysuckle, spruce, Siberian hackberry, cottonwood. 
Шас. crabapple, eastern white 
Amur maple, pine. 
eastern red- 
cedar. 
2390; 2380 —Á—Ó— C —— Gray dogwood, Northern white- Red pine, eastern |---...----------—— 
Kilkenny Tatarian cedar, white white pine, 
honeysuckle, spruce, green ash, 
lilae. Siberian crab- hackberry. 
apple, Amur 
maple, eastern 
redcedar. 
238 m———— ———— Gray dogwood, Northern white- Ponderosa pine, Silver maple, 
Le Sueur Tatarian cedar, white eastern white eastern 
honeysuckle, spruce, pine, green ash, cottonwood. 
Шас. Siberian crab- hackberry. 
apple, Amur 
maple, eastern 
redcedar. 
248: A uni Pod کے‎ шм „ымы. ا‎ о Amur honey- Russian-olive, Eastern white Silver maple, 
Lomax suckle, autumn- tall purple pine, green ash, eastern 
olive, late lilae, willow, white ponderosa pine. cottonwood. 
Tatarian Spruce. 
honeysuckle, 
redosier 
dogwood. 
ли шыр шз. اس بیہص ا‎ Silky dogwood, Northern white- Eastern white Silver maple. 
Grays Amur maple, cedar, Russian- pine, ponderosa 


Amur honey- 
suckle. 


olive, Siberian 
crabapple. 


pine, Douglas- 
fir. 
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Trees having predicted 20-year average heights, in feet, of— 


Soil name and map symbol 


«8 8-15 16-25 26-35 >85 
2758 سے‎ адынен ————— Gray dogwood, Blue spruce, Eastern white Silver maple. 
Ocheyedan lilac. white spruce, pine, red pine, 
northern white- Scotch pine, 
cedar, hackberry, 
Douglas-fir, green ash. 
Amur maple. 
2807 арии کے ی‎ | =s === Northern white- White spruce, Golden willow, Eastern 
Darfur cedar, tall Amur maple. green ash, cottonwood. 
purple willow, silver maple. 
redosier 
dogwood, 
Tatarian 
honeysuckle, 
lilac, eastern 
тедседаг. 
20 سی عون ی و‎ sn Soe Gray dogwood, Northern white- Ponderosa pine, Silver maple. 
Shorewood Tatarian cedar, white eastern white 
honeysuckle, Spruce, pine, green ash, 
Шас. Siberian erab- hackberry. 
apple, Amur 
maple, eastern 
redcedar. 
ПО Momm Um TN TP Northern white- White spruce, Black ash, silver Eastern 
Minnetonka cedar, Tatarian Amur maple. maple, green cottonwood. 
honeysuckle, ash, golden 
lilac, tall willow. 
purple willow. 
p шшш шш کی‎ шшш шшш ت‎ eas Northern white- White spruce ----| Silver maple, Eastern 
Beauford cedar, medium green ash, black cottonwood. 
purple willow, ash. 
Tatarian 
honeysuckle. 
210: ра "dc 2 Gray dogwood, Northern white- Ponderosa pine, Silver maple. 
Shorewood Tatarian cedar, white eastern white 
honeysuckle, spruce, pine, green ash, 
lilac. Siberian erab- hackberry. 
apple, Amur 
maple, eastern 
redcedar. 
3116: ——————————Á— Е Northern white- White spruce, Golden willow, Eastern 
Baroda cedar, tall Amur maple. green ash. cottonwood. 
purple willow, 
Tatarian 
honeysuckle, 
lilac. 
O64) oe ee SESS | ыш. ——— Northern white- Siberian crab- Green ash, Silver maple. 
Dorchester cedar, lilac, apple, white hackberry, 
Tatarian Spruce. eastern white 
honeysuckle. pine. 
JOBS e Eastern redcedar, | Jack pine, | 222 |а 
Таза Russian-olive, ponderosa pine, 
Siberian crab- Austrian pine, 
apple, Tatarian hackberry, 
honeysuckle, bur oak. 
Siberian 
peashrub. 
5 e ———— ——— ийн Eastern redeedar, | Hackberry, | À -m 
Lasa Russian-olive. 


ponderosa pine. 
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TABLE 3.—W indbreaks and environmental plantings—Continued 


Soil name and map symbol 


Trees having predicted 20-year average heights, in feet, of 一 


«8 8-15 16-25 26-35 >85 
ЗЫ کد کم چ‎ ОР ан ИНЕ Redosier dogwood, | Northern white- Eastern white Eastern 
Minneopa Tatarian cedar, white pine, green ash, cottonwood, 
honeysuckle. spruce, hackberry. silver maple. 
Siberian erab- 
apple, tall 
purple willow, 
Amur maple. 
MT نکش‎ —rsée——— P — —X Northern white- White spruce, Black ash, silver Eastern 
Minnetonka cedar, Tatarian Amur maple. maple, green cottonwood. 
honeysuckle, ash, golden 
lilae, tall willow. 
purple willow. 
Я ————— ——— Northern white- White spruce, Black ash, golden Eastern 
Hamel cedar, Шас, Amur maple. willow, green cottonwood. 
tall purple ash. 
willow, 
Tatarian 
honeysuckle. 
10 з= ھک ت ا تھے ےج جم نے‎ Eastern redcedar, | Ponderosa pine, ||... 
Copaston Siberian crab- hackberry, 
apple, silver bur oak. 
buffaloberry, 
Tatarian 
honeysuckle. 
448 ج ا ا‎ om Lilac, gray Northern white- Hackberry, Silver maple. 
Shorewood dogwood, cedar, white Scotch pine, 
Tatarian spruce, green ash, 
honeysuckle. Siberian crab- eastern white 
apple, Amur pine. 
maple, eastern 
redcedar. 
Тл вет т Е. БЕЛЕ 0 Tatarian Eastern Scotch pine,  |----------------- 
Dorchester honeysuckle, redcedar. Austrian pine. 
lilae, northern 
white-cedar. 
| Eastern redcedar, | Red pine, ju 
Copaston Siberian crab- hackberry, 
apple, silver bur oak. 
buffaloberry, 
Tatarian 
honeysuckle. 
ВОДИ сасын каны ПАЗ к нан Northern white- Amur maple, Golden willow, Eastern 
Cordova cedar, lilac, white spruce. black ash. cottonwood, 
Tatarian silver maple. 
honeysuckle, 
tall purple 
willow. 
[ron саха аа даса ee € ——————À Northern white- Eastern Austrian pine, Eastern 
Dorchester cedar, lilac, redcedar. eastern white cotton wood, 
Tatarian pine. silver maple. 
honeysuckle. 
SB, SCE لے سے‎ ыза Los. ш л жс Gray dogwood, Blue spruce, Eastern white Silver maple. 
Terril lilae, Tatarian white spruce, pine, green ash, 
honeysuckle. eastern Scotch pine, 
redcedar, hackberry, 
Douglas-fir. ponderosa pine. 
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Trees having predicted 20-year average heights, in feet, of— 


Soil name and map symbol 


«8 8-15 


Eastern redcedar, 
lilae, Siberian 
peashrub, 
Tatarian 
honeysuckle. 


Redosier dog- 
wood, Tatarian 
honeysuckle, 
lilac. 


919": 
Canisteo Tall purple 
willow, 
redosier dog- 
wood, Tatarian 
honeysuckle, 
Siberian 
peashrub. 


Fieldon Northern white- 
cedar, Шас, 
tall purple 
willow, 
American plum, 
Tatarian 


honeysuckle. 


9208*, 920C*: 
Clarion Amur maple, 
Tatarian 


honeysuckle. 


Estherville Бо Eastern гедседаг, 
Russian-olive, 
Siberian crab- 
apple, silver 
buffaloberry, 
Tatarian 
honeysuckle, 
Siberian 
peashrub. 


921C*: 
Clarion 


Amur maple, 
Tatarian 
honeysuckle, 
lilac. 


Tall purple 
willow, 
Tatarian 
honeysuckle, 
Siberian 
peashrub, 
northern 
white-cedar. 


16-25 


26-85 


>85 


White spruce, 
ponderosa pine, 
Siberian 
crabapple. 


Northern white- 
cedar, white 
spruce, 
Siberian crab- 
apple, Amur 
maple. 


Russian-olive, 
eastern red- 
cedar,northern 
white-cedar. 


White spruce, 
Amur maple. 


Blue spruce, 
Norway spruce, 
white spruce, 
eastem 
redcedar, 
Douglas-fir. 


Jack pine, 
ponderosa pine, 
Austrian pine, 
hackberry, 
bur oak. 


Blue spruce, 
Norway spruce, 
white spruce, 
eastern 
redcedar, 
Douglas-fir. 


Eastern redcedar, 
white spruce. 


Green ash, 
American elm, 
Russian-olive. 


Eastern white 
pine, green ash, 
hackberry. 


Green ash, 
American elm. 


Green ash, 
black ash. 


Eastern white 
pine, green ash, 
Scotch pine, 
European larch, 
hackberry, 
ponderosa pine. 


Eastern white 
pine, green ash, 
Scotch pine, 
European larch, 
hackberry, 
ponderosa pine. 


Green ash, 
Russian-olive. 


Siberian elm, 
silver maple. 


American elm, 
eastern 
cottonwood. 


Eastern 
cottonwood, 
golden willow, 
Siberian elm. 


Eastern 
cottonwood, 
Silver maple. 


Silver maple. 


Silver maple. 


Eastern 
cottonwood, 
Siberian elm. 
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Trees having predicted 20-year average heights, in feet, of— 


Soil name and тар symbol 


16-25 


«8 8-15 26-85 >35 
1 O E ЕКЕ нен ОНИ — В Eastern redcedar, | Ponderosa pine, || -—--—-—--—--—————-- 

Copaston Siberian crab- hackberry, 
apple, silver bur oak. 
buffaloberry, 

Tatarian 
honeysuckle. 
925%; 

өрнегі zz. usu Le eee Northern white- White spruce, Golden willow, Eastern 
cedar, tall Amur maple. green ash, eottonwood. 
purple willow, Silver maple. 
redosier dog- 
wood, Tatarian 
honeysuckle, 

Шас, eastern 
redcedar. 

Webster auc else eun ыша аа Northern white- White spruce, Green ash, Eastern 
cedar, Шас, Amur maple. silver maple, cottonwood. 
tall purple American вуса- 
willow, more, golden 
Tatarian willow, black 
honeysuckle. ash. 

929*: 

Fielden A ao aa j ت ج‎ Northern white- White spruce, Green ash, black Eastern 

cedar, lilac, Amur maple. ash. cottonwood, 
tall purple silver maple. 
willow, 
American plum, 
Tatarian 
honeysuckle. 

6971150807 a a نیہاربو‎ Тай purple Russian-olive, Green ash, Eastern 
willow, redosier eastern red- American elm. cotton wood, 
dogwood, cedar, northern golden willow, 
Tatarian white-cedar. Siberian elm. 
honeysuckle, 

Siberian 
peashrub. 
941%: 

而 二 | Lilac, gray Northern white- Ponderosa pine, Silver maple. 
dog wood, cedar, white eastern white 
Tatarian spruce, Siberian pine, green ash, 
honeysuckle. crabapple, hackberry. 

Amur maple, 
eastern 
redcedar. 

Nicollet 22 Ee Gray dogwood, Northern white- Red pine, eastern |... 2 -- 
Tatarian cedar, white white pine, 
honeysuckle, spruce, green ash, 
lilac. Siberian crab- hackberry. 

apple, Amur 
maple, eastern 
redcedar. 
946": 
20106600161001 بی رس کے‎ кеин кк та Eastern redeedar, | Jack pine, |а| --~------------——- 


Russian-olive, 
Siberian crab- 
apple, silver 
buffaloberry, 
Tatarian 
honeysuckle, 
Siberian 
peashrub. 


ponderosa pine, 
Austrian рте, 
hackberry, 

bur oak. 
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Trees having predicted 20-year average heights, in feet, of — 


Soil name and map symbol 


«8 8-15 16-25 26-35 >85 

Nicollet. инээнэ ПЕ Gray dogwood, Northern white- Ponderosa pine, | ____--__---------_ 
Tatarian cedar, white eastern white 
honeysuckle, spruce, pine, green ash, 

Шас. Siberian erab- hackberry. 
apple, Amur 
maple, eastern 
redcedar. 
947*: 

319306118 252255 ба а салы cjue э ы „шш Northern white- White spruce, Golden willow, Eastern 
cedar, tall Amur maple. green ash. cottonwood. 
purple willow, 

Tatarian 
honeysuckle, 
lilac. 

Webster и Northern white- White spruce, Green ash, Eastern 
cedar, lilae, Amur maple. silver maple, cottonwood. 
tall purple American syca- 
willow, more, golden 
Tatarian willow, black 
honeysuckle. ash. 

968": 

Webster гэгэлгэн | ee ee ل‎ Northern white- White spruce, Green ash, Eastern 
cedar, lilac, Amur maple. silver maple, cottonwood. 
tall purple American syca- 
willow, more, golden 
Tatarian willow, black 
honeysuckle. agh. 

|] igi (E ЗЕЕ ""—— Northern white- White spruce, Golden willow, Eastern 
cedar, tall Amur maple. green ash, cottonwood. 
purple willow, silver maple. 
redosier dog- 
wood, Tatarian 
honeysuckle, 

Шас, eastern 
redcedar. 

Granby ее Northern white- Whitespruce. | 
cedar, tall Amur maple. 
purple willow, 
redosier dog- 
wood, Шас, 

Tatarian 

honeysuckle, 

eastern 

redcedar. 
978*: 

Cordoya Me ne) Northern white- White spruce, Green ash, Eastern 
cedar, Tatarian Amur maple. golden willow, cottonwood, 
honeysuckle, black ash, 
lilac, tall silver maple. 
purple willow. 

996": 

Beauford, заваа 2 تھے‎ Northern white- White spruce, Silver maple, Eastern 
cedar, medium Amur maple. green ash, cottonwood. 
purple willow, black ash. 


Tatarian 
honeysuckle. 
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Trees having predicted 20-year average heights, in feet, of— 


Soil name and map symbol 


«8 8-15 16-25 26—85 >85 
997*: 

Mams -Seenaa ی‎ Northern white- White spruce, Golden willow, Eastern 
cedar, tall Amur maple. green ash. cottonwood. 
purple willow, 

Tatarian 
honeysuckle, 
lilac. 

998%; 

Minnetonka aaa asas ad aaa ت‎ Northern white- White spruce, Black ash, Eastern 
cedar, Tatarian Amur maple. silver maple, cottonwood. 
honeysuckle, green ash, 
lilac, tall purple golden willow. 
willow. 

Е اا ا ا‎ Gray dogwood, White spruce, Ponderosa pine, (|------------------ 

Grogan Tatarian Siberian crab- eastern white 
honeysuckle, apple, Amur pine, green 
Шас. maple, eastern ash, hackberry. 

redcedar, 
northern white- 
cedar. 


* See map unit description for the composition and behavior of the map unit. 


Kilkenny-Caron, and Kilkenny-Minnetonka-Lerdal map 
units have broad, nearly level to gently undulating, flat 
topped hills and smooth side slopes and broad, wet 
depressions between the hills. Intensive farming, which 
includes tile drainage, would not conflict with maintain- 
ing and developing the lower wetlands as wildlife 
habitat. 

Habitat alone does not assure the presence of wildlife 
population. Other factors such as native range and land 
use patterns have a significant effect. Some of the prin- 
cipal species of wildlife in the county include the ring- 
necked pheasant, Hungarian partridge, cottontail, 
white-tailed deer, gray squirrel, red squirrel, mink, 
muskrat, raccoon, and several species of waterfowl. 

Тре white-tailed deer population is fairly low com- 
pared with that of the main herd in the northern part 
of Minnesota, but it is important locally. Deer are 
associated with the more wooded areas of the county. 
Habitat is provided on the Alluvial land-Copaston- 
Chaska, the Storden-Comfrey-Lomax, Ше Cordova- 
Lester-Caron, the Minnetonka-Kilkenny-Caron, the 
Kilkenny-Minnetonka-Lerdal, and the Minnetonka- 
Shorewood-Lura map units. 

The present ring-necked pheasant population is more 
concentrated on the Webster-Nicollet-Canisteo, the 
Nieollet-Webster-Clarion, the Beauford-Lura-Shore- 
wood, the Marna-Guckeen-Lura, and the Minnetonka- 
Kilkenny-Caron map units. 

Signifieant populations of the Hungarian partridge 
are associated with the Webster-Nicollet-Canisteo, the 
Madelia-Kingston-Spicer, the Waldorf-Collinwood- 
Lura, the Beauford-Lura-Shorewood, and the Marna- 
Guckeen-Lura map units. 

The waterfowl population is more common on 
the Cordova-Lester-Caron, the Minnetonka-Kilkenny- 
Caron, and the Beauford-Lura-Shorewood map units. 


Raccoon, rabbits, and squirrels are common through- 
out the county. They are more commonly associated, 
however, with the wooded areas in the Alluvial land- 
Copaston-Chaska, the Storden-Comfrey-Lomax, the 
Cordova-Lester-Caron, the Minnetonka-Kilkenny- 
Caron, and the Kilkenny-Minnetonka-Lerdal map units. 

Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, and 
they affect the construction of water impoundments. 
The kind and abundance of wildlife that populate an 
area depend largely on the amount and distribution of 
food, cover, and water. If any one of these elements is 
missing, is inadequate, or is inaccessible, wildlife either 
are scarce or do not inhabit the area. 

If the soils have the potential, wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by 
helping the natural establishment of desirable plants. 

In table 4, the soils in the survey area are rated 
according to their potential to support the main kinds 
of wildlife habitat in the area. This information can 
be used in planning for parks, wildlife refuges, nature 
study areas, and other developments for wildlife ; select- 
ing areas that are suitable for wildlife; selecting soils 
that are suitable for creating, improving, or maintain- 
ing specific elements of wildlife habitat; and deter- 
mining the intensity of management needed for each 
element of the habitat. 

The potential of the soil is rated, good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected 
if the soil is used for the designated purpose. A rating 
of fair means that the element of wildlife habitat or 
kind of habitat can be created, improved, or maintained 
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in most places. Moderately intensive management is 
required for satisfactory results. A rating of poor 
means that limitations are severe for the designated 
element or kind of wildlife habitat. Habitat can be 
created, improved, or maintained in most places, but 
management is difficult and must be intensive. A rating 
of very poor means that restrictions for the element of 
wildlife habitat or kind of wildlife are very severe, and 
that unsatisfactory results can be expected. Wildlife 
habitat is impractical or even impossible to create, 
improve, or maintain on soils having such a rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect 
the growth of grain and seed crops are depth of the 
root zone, texture of the surface layer, available water 
capacity, wetness, slope, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 


considerations. Examples of grain and seed crops are . 


corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grasses and legumes are fescue, 
bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that 
provide food and cover for wildlife. Majer soil prop- 
erties that affect the growth of these plants are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, and flood 
hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, indiangrass, goldenrod, partridgepea, wheat- 
grass, fescue, and grama. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other 
fruit, buds, catkins, twigs, bark, or foliage that wildlife 
eat. Major soil properties that affect growth of hard- 
wood trees and shrubs are depth of the root zone, avail- 
able water capacity, and wetness. Examples of native 
plants are oak, poplar, hackberry, elm, sumac, apple, 
hazelnut, black walnut, grape, viburnum, and choke- 
cherry. Examples of fruit-producing shrubs that are 
commercially available and suitable for planting on 
soils rated good are Russian-olive, autumn-olive, and 
crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food 
in the form of browse, seeds, or fruitlike cones. Soil 
properties that have a major effect on the growth of 
coniferous plants are depth of the root zone, available 
water capacity, and wetness. Examples of coniferous 
plants are pine, spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food 
or cover for wildlife that use wetland as habitat. Major 
soil properties affecting wetland plants, are texture of 
the surface layer, wetness, reaction, salinity, slope, and 
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surface stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, and cordgrass and 
rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have 
an average depth of Jess than 5 feet and that are useful 
to wildlife. They can be naturally wet areas, or they can 
be created by dams or levees or by water-control struc- 
tures in marshes or streams. Major soil properties 
affecting shallow water areas are depth to bedrock, 
wetness, surface stoniness, slope, and permeability. The 
availability of a dependable water supply is important 
if water areas are to be developed. Examples of shallow 
ya areas are marshes, waterfowl feeding areas, and 
ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain 
and seed crops, grasses and legumes, and wild herba- 
ceous plants. The kinds of wildlife attracted to these 
areas include Hungarian partridge, pheasant, meadow- 
lark, field sparrow, killdeer, cottontail rabbit, red fox, 
and woodchuck. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include woodcock, thrushes, vireos, 
woodpeckers, squirrels, gray fox, raccoon, and deer. 

Wetland habitat consists of open, marshy or swamp, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 


Recreation 


The county has a long-range plan for developing its 
recreational resources. There are now several scattered 
parks throughout the county. Included in this plan is 
a program to preserve an environmental corridor along 
the entire length of the Blue Earth River in the county. 
Land acquisition and zoning would be needed to pre- 
serve and protect a unique area in south-central Min- 
nesota. 

Blue Earth County not only has some of the best 
farm land in the State, but also some of the more scenic 
areas, including “Minneopa Falls" and the “Garden of 
the Gods.” The good farm land is crossed by several 
rivers, flowing through the deeply cut river valleys, that 
meet the Blue Earth River near Mankato and join the 
Minnesota River. The scenic overlooks and roads, by 
and through these valleys, provide opportunity for good 
hiking, hunting, snowmobiling, bird watching, mush- 
room hunting, and a variety of other outdoor activities. 
Canoeing is also very popular on the lower part of the 
Blue Earth and Le Sueur Rivers and on the Minnesota 
River. These activities are commonly associated with 
the Alluvial land-Copaston-Chaska and the Storden- 
Comfrey-Lomax map units (see general soil шар). 

Permanent lake homes, vacation lake homes, boating, 
and fishing are mostly on the Cordova-Lester-Caron, 
the Minnetonka-Kilkenny-Caron, and the Kilkenny- 
Minnetonka-Lerdal map units. These lakes are classified 
as warm water lakes. They are typically shallow. They 
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TABLE 4.— Wildlife 


[See text for definitions of “good,” “fair,” “poor,” and “very 


Potential for habitat elements 


Soil name and map symbol " un due 4 ? — 
rain and see rasses an ild herbaceous 
crops legumes plants Hardwood trees 

ЇЙ en ас —— Piles ns Fait oe ees Fajr et o ——— 
Minneopa 

D ———————— MÀ Кау сыы esa Кай lleve Кай llc E z ma ыы 
Comífrey 

272 27 CL — ——— M Pap Fair مم ای ےتا‎ Fam سیب لاس بت‎ Fält ны 
Dickinson 

сінен кан ин ЕНЕ РИНЕ Be Кайрат ы пей POO aes Poor ھت‎ 0 POUR Leser 
Blue Earth 

39:378 E — — minnie Good ------------ (боой. ——: Good. = Good. uma uD ш ыш 
Wadena 

A UN I ا کے‎ aa s бәл шл es Кал le Ба gs Fami es Balb el. L: = 
Estherville 

————————— Good __ 0 76 (5004: es Good 2... Good. а-аа 
Barrington 

EN | C "——— P Fair Ll Как эзы ы Ка эзш ыы шыш Балг سو سے‎ 
Fedji 

BE а e ———————À ЕЗ Dy) Mee EN Fait ne Wait ымы ee 
Brownton 

В) ————————— — Софи 0.000 Good. se bo eS 
Calco 

有 Казысы сз. Bau. Как ez ыы а Fair بے وھ ماس یب‎ 
Canisteo 

|. ہے‎ ы ی‎ ee Good ————-—--—-——— Good = Good) аш. Good __ 
Terril 

ТС کو یجس سے سی ہے سے‎ ЕЕ. Fair سے‎ Good —————-—--—----—-- Good 2-2. Good ы 
Terril 

Uu ———— Pair es аг Pair ==. سم‎ Fate... 5 Good MEE 
Collinwood 

9 OD a к нт кен ыл д Poor تس رد سے‎ Fair یس سے یع‎ e RAÏ 2а سس‎ Good 2 
Collinwood 

Koe кан тн кк нн ие ALL Poor uh aee POOP Loue ccs iy, dec шсш 22 Fai ык L. 
Copaston 

191 Xr p e ——— Good سس سے‎ Good 22220 Good =. Good -----—------- 
Truman 

WO2B -———— —Á(—— Good ... Good sasas sa Good. 0 Good coe 
Clarion 

10257 کے‎ LR Pair: кен Good c cece Good аа (1004 Sm 
Clarion 

10210 تد سپ‎ G-———— ——— ш. 3:9۶ Г еее Good uu Good, 2225 
Clarion 

OB aaa 9 Good ____ Good ی‎ 0 Good ٠79 0 Good EE 
Катгаг 

۱0956: 1050: ne ааа می‎ FOR pe Quad аа Good Loon cases Good —-—---—---———-- 
Kamrar 

Good Ll Good 22 25 Good, =...) Good аы‏ ۳ کیک 


Lester 
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habitat potentials 


poor." Absence of an entry indicates the soil was not rated] 
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Potential for habitat elements—Continued Potential as habitat for— 

Coniferous plants Wetland plants nally yee Openland wildlife pir Wetland wildlife 
下 POOP esce EN POOF aaa Fair masa сын Кат a یسک‎ Роог. 

Fait 2222 is Good. == Good == а Fais а Нат: аша Good 

Pair 2 "2... Very poor -------- Very poor -____ Ка ne coc Е Е аа. Very poor. 
Poor == Good = Good =: POOP == POO? an Good. 
Good . Poor cn Very poor ----——-- Good ---—--------—- Good 80 Very poor. 
EAD. Very poor -------- Very poor -------- Bait zc Fait sed Very poor. 
Ода аа POO Les Very poor -------- Good calculi Good ое Very poor. 
Pait سوج رب‎ Very poor -------- Very poor -------- 1275) Lune Бату ced Very poor. 
Fait 2 га ан Good ------------- Good... Tute xe Bal. 2 ии Good 
Very poor -------- Good -П------------ Fair 222 Fait... 4 Poor مل سو وت‎ Fair. 
uiri Good. асанна Fair. 1 Pair =н Fair پوس سے‎ sasa Fair 

Good .... ---- Poor سس سوہ ہیں‎ Роб? سو اپ‎ Good یی‎ 5۴ Good S2 222-2 ды Poor 
Good _____________| Very poor -------- Very poor -------- Good ____ Good یج‎ 0 Very poor. 
Good -----------—- POOP a ыссы Wai ےھ سے سا‎ Fair 20002222 3یئ"‎ Роог. 
۳ِ  ِ 029 Very poor -------- Very poor -------- Poor u (ООП —— Very poor. 
PUE sud Very poor -------- Very poor -------- poor _____________. Ва ec Very poor. 
Namco POOP ارت‎ Be Very poor -------- Good nu Good ss ead Very poor. 
Good .... ۶ aa Very poor -------- Good ______ a Good = Very poor. 
Good. ہبوت‎ Very poor ____ Very poor -------- Good ааа (1084 Loco Very poor. 
Good и Very poor .... Very poor == Кайбыл iui Good سس‎ seu ди Very poor. 
(боой سوہ سے‎ POOF aaa Very poor -П------- Good Lune Eee Good - "2. Very poor. 
Good Eee Very poor -П------- Very poor -----.-- 0ئ۵‎ Good 一 -= Уегу роог. 
Good _____ Poor 2222-222. Very poor ---| Good -------------— Good... ЕЕ УЗЕ Very poor. 
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SOIL SURVEY 


TABLE 4.— Wildlife habitat 


Soil name and map symbol 


Potential for habitat elements 


Grain and seed Grasses and Wild herbaceous 
crops legumes plants Hardwood trees 

ТОВ OOD سے ےی‎ ыыы Мз шшш. Бай میم دہ و ساد وت‎ Good =. _ Good. -44222----2::-2- Софи 
Lester 

WORE --———————— POOT ےمم سس ہے‎ Желісі шыш acm Соба ee ccs Good یدوس تھے‎ 
Lester 

ПОЗ аы (———ÓÁ—— Good .. 70 Good __ _ (4000: =... Кат роса 
Cordova 

JG жам لو نس ساپ سکب سے کو‎ Pair == Fair = à 2 а съдене PA 
Marna 

Jü; ээг nn UE 13800 ео Dj; سے‎ RR Good... Нат سس سے‎ 
Webster 

fE E ages ou np 99 Fait 1. Pair 22-2 Жал مم یتین‎ аа 了 
Glencoe 

9. . 9 сынын Good  ,ص‎ 7772 Qood. سے‎ 122 Good: َی‎ 70 Good 2:2 
Grogan 

180: ےد‎ MOS Good. 0 Good foo Good 5 (1904: as 
Nicollet 

385 سے‎ езшш шыш ——— ЖЕЛЕ кэк ыш 20: Pal uae Каш l2 سو‎ абзасы ыы ыш 
Okoboji 

ІШЕ. e ——— PT Good .. - (дай 09 2 Good ла Dif сынымды аны 
Madelia 

[erra Да ышы ——Á— Good. 2 2, 20 Good -__________ Good _ _ _ Good sales ne 
Lerdal 

138862 с. cO CC RP Fair 2222-20-222. Good 222212 Good 2: 25 Quad = 
Lerdal 7 m 

全 ET Pate کے یں‎ Fair 1+ 2٤0 POOP بی ہے‎ ne 
Spicer 

改作 RE Fait = Жағы 512 سے‎ Ват a IA nes 
Fieldon 

人 Ка === === cc Poor -anan Роб tenes TOU سس وت‎ 
Granby 

ree ———— IS аан Fair 2 Good 2222. se Good _______ Ecc Good u 

Litchfield °° Е 

o Каш == 2 ызы ЕР لے ہے‎ Poor پٹ ی2‎ ۵8" POOF 0 9 
Dassel 

1896: —— —— — Fale e Fair ___ 0 1 0 Fair аашаа Fait 220 سس‎ 
Joliet 

Lrp——————— € Good а Good ии Good . __ Good) ЕСИ 
Kingston 

УА ШЕКТЕН НЕКЕ —M—— عم سے‎ Fair se Батые аа асы Poor --0--2--42-2-2 Poor ce шш 
Lura 

D NINH سے اس‎ Ёол ааш Fair nz Fair агаа нд Пе, - 9 
Ко е 

DRE A EELO nt یک‎ POOP 00000 000 001 Роб a Wait ecu Кай ы ы зз ы ا‎ 
Т.ава, 

RS at Good... асасы 090 Кай سس ى7‎ Вай وہہ یس سے‎ 


Waldorf 
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Potential for habitat elements—Continued 


Potential as habitat for— 
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Coniferous plants Wetland plants Shallow water Openland wildlife үүсэн Wetland wildlife 
Good, == L em = Very poor -------- Very poor --20--2 Good -------------- Good __ سس‎ ---- Very poor. 
Good == Very poor ......-- Very poor .. Ет ЕНЕ ИИН Good. ence Very poor. 
Fair ——— Good. 2... Good. ла | Good... Ба سے‎ зә 220 Good. 
سوچ تی ری‎ Good ------------- Good === 90 Fait "سس ا لیت‎ Good 
Poot 22:27:22 Good == Good —----------—- Pair er Кай? uses Good 
Very poor -------- ее 990ئ۰‎ Fait پپپںپ6,,‎ 07780 Very poor |... Fair. 

Good: = ee Very poor -------- Very рог Good E GOD Very роог. 
Good ----.-------- Poof =... POOP خود‎ Good ze 2 وھ‎ Good مھ جم‎ Poor. 
Very poor -------- Good Aaaa Good —2——---——------ Fait o سی ما‎ Poor а Good. 
Кай ыы cele (0004) p Good uu Good 2... Как ыз лыш шыш шыш Good. 
Good at oes Роби ела POOF سک سب‎ eno D — Good = 2-4... Poor 
Good ~-----_------ Very poor _-------- Very poor ________ ГСС = بل سے سے‎ Good مو سے‎ Very poor. 
Poor... lla Good = EE Fair..." Каткы ee мыз ышы POOP uz Good 
Hair Ll Good: 232-2222 Good! аа асы Fair... асы Fair ne: cs Good 
РоООР::--: 25: 4244 Good ___ Good -— o c — Á Рог Good 
Good =... 2790 سے کے‎ POOF ------------с- Good ...-- 0 09۶ Good =..." "| Poor. 
Poor: zio ul Falle Faits = "Pair ее 9 Fair. 
Poor. — эн Good ------------- POOF ===> 2 2 |) ی ۵9‪" تسس لو رت‎ 29 Fair 
Good. aia saa | Poor =..." Роб шээг Good... Good —- 42-22 Роог. 
Poor = ш шы Por aia tı Good. 0۶ Fair suka oe Poor = Fair 
POO? میمت سے‎ Good. zac НООС aude Г ысы 7 Кал КЗ Сооа 
Кат nes Very poor -.------ Very poor --_-.--- Poor Ll اکس ڈو‎ Кай 000000000 Very poor. 
Fais ses. Good. -~ Good .. LL Fair ue ewes Ка seen ы Good 
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SOIL SURVEY 


TABLE 4.— Wildlife habitat 


Soil name and map symbol 


Potential for habitat elements 


Grain and seed Grasses and Wild herbaceous fiardwood6reó8 
crops legumes plants 

230: — JC 'V-—-— "-—————— Good) 4ت‎ Good eue, à (1004: мое eet (3004 Les LR 
Guckeen 

2 Со Good: Len à Good, aaa 13004 MER CRM 
Kilkenny 

ОЗЕ Зар ае سے‎ ah سے‎ ТА ER боой  پَ9پ‎ 720 6604 ыннаны Good ——— su 
Kilkenny 

ny Ni in es РНЫ Good —----------- Good ------------- Good. 22-2222 (5000: «irren‏ ا 
Le Sueur‏ 

LS —————— ÉD و جو‎ Good .. 22 Good —————-—----—-- Good! ао G00 — 
Тотах 

2598 ааа а ашы] Good = Good е оаа (5006 -س9ببھ‎ 2 Good -—-——----—-- 
Grays 

Ва аса налы кан eA Good 22. یی‎ сой... Good) L. L. Good. eue 
Ocheyedan 

281 ЕРЕКЕ — E Fair ہج‎ 0 Fair EO ts Hess. Fair ہلص‎ eus 
Darfur 

A مم کے یه‎ аха eee А es aa ayaka ut (1004: ааа 0 —————— (5004 سس سے‎ Good, nunc 
Shorewood 

202 یی‎ ———— eee —— qe, Good. 9۶9 8ئ‎ ۴۳ Бат su spa 4 Pair ешо 
Minnetonka 

с ПӘ 380 ЕЕ = 2 5 PAT ۷9 Fal эзы ЦЕ ар: дыш ызы 
Beauford 

хи ہیی‎ ут P te 2 Как uoce шшш Wit Soo ы D. E Good وس ساس‎ 
Shorewood 

二 BEA 3ِ ‌3ِ3292029+ 20 Бат - 18 80 Fair - 09ت ی‪‪“_-_‎ Fai um 
Baroda 

317: ——————— HO — POOF -- 22-52 POOF ۶4 Poor وص کے وا سے‎ ioo .,ء‎ 2 
Oshawa 

Е Гарт Ее Poor aaa Е "> Poor e—— 
Barbert 

m cc" Баш و‎ NUR Bin: Fair ےد یں لے ہے‎ PA eus 
Tilfer 

de pace و‎ Ae eee vn و‎ Good) а Good. “алс шинэ Good. 2227285, 77 Fair e 
Chaska 

аа Very poor _____ Роби = use Poor === Very poor |...‏ یی و ی ی یی ی 
Caleo‏ 

99 ت ی د کد‎ E ا ت ن کے خو اا‎ POOF шшш isa POOF Me КАЙ қасы Шалы Very poor -------- 
Comfrey 

e mc Tap сабады Ни Гат зарыл Базасы ысы 
Dorchester 

ЗЫП ee کے ع ا‎ POOR نمیم ناج‎ POOF „а paz افج‎ Кап za sas ыш шы. Faly uses 
Lasa 

Very poor ------- Very poor |... Ей тосса Ша nonna iL‏ ی ع د 999صص 
Lasa‏ 

3677+ می‎ сыы йлы ns pus ЖЕНИ Бай рызы 0 Fait بے ا سم کے‎ Faire ыг Жалт pas —— 
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potentials—Continued 
Potential for habitat elements—Continued Potential as habitat for— 
Coniferous plants Wetland plants ipu du Openland wildlife ۳ھ"‎ Wetland wildlife 
Good ------------- Faire os sees Ба 2 Good ______ Goods nr) Fair 
Good ------------- POOR e Very роог -------- Go0d. cnt Good... سس سے‎ Very poor. 
Good -..2 даг Very poor ... --- Very poor . Fair 2 ‘Good e e Very poor. 
боой Poor -------------- OOPS. арса асы Good = Good === 2. Poor 
Good ~-----_-_-_-- POP ss eee Very poor -.------ GO0d- سیت‎ ewes Good 2-22-22 Very poor. 
Good) сасыса ашын POOP یسوم‎ Very poor __-_---- Good 222202 pee. Good es. لے‎ Very poor 
(4004: вас = 22 Рода ne Very poor . -- Good) 2 0 Good ceu Very poor 
Fair ОЕ ets à Good ses. Good ------------- Far se. НЕ Fair پوس وو ا‎ Good 
Ql - 0ص‎ POOF سے سو سے سے‎ 2. POO? —— Соба تریصب‎ men Соба аа ccce ceci Poor. 
Pause ts Good صلی — .1004( سس زی‎ Как... - шш FaN a aasma saa Good. 
Wait ашыра POOF i ыша (1004. = Fait. 5 Бараг 0 0 Fair 
Good. =. Poor aaa soos Poor =-= ویو‎ Fair. nou Good = Lco. Poor 
روا‎ ses Good ص‎ - 6 +۶۸ шышы Good =... Fan as esse Fair ee никел Good 
POP sr EE Good. 22222223 Good. deduc t Poor енш POOF oeni Good 
Poot as Good ء۶‎ - “9 Good aaa Poor -2---5:0-22488 Роот aa ag a aa Good 
POOR 24 Good -—---------—- Good a Наш ри лее ы Кат Lo Good 
Pair 22e а боой ساس تی سے‎ Good 7 Good -------------- Far ла шш Good 
Very poor -2-0---- Good -.----------- Good ___ Very poor -------- Very рог Good 
Very poor ________ Good 9 Good J... سڪ‎ POOF еее Pin ocs Good 
POOF ел Ват ызгыш шшш POUR ae Кап en ыы Po unes Poor 
На جن کی کے‎ ui 2ھ‎ Very poor -______ Falk eme ТА J—— Very poor. 
Fair cue Very poor .......— Very poor ________ Poor ac a, 0ٰ Fait - 9 Уету роот 
Ка Suns و‎ Poor POOP سوہ سے میس ہیں ےج‎ PAR Еее Wait تحت‎ Роог 
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Soil name and map symbol 


SOIL SURVEY 


TABLE 4.— Wildlife habitat 


Potential for habitat elements 


Grain and seed 


crops 


Hardwood trees 


364 ————— ———— PH 


440 


| q————————— — 


525 —————— ee кы 


852*, 853" 

Copaston-Urban land 
854* 
855* 


8568” 


CR مل‎ Е 


919": 


0۶ 000 َیی۶ی 


Fieldon 
920B*: 


ЕЕ 


920С*: 
Clarion 


Grasses and Wild herbaceous 
legumes plants 
Fall DES Кай ےسا تج ہم‎ 
Ка Еспирито | Ейс سس‎ 
POOF یسل‎ ЖА ы 
Good. < Good ------------- 
Good. == 1 Fair... 
Fall poo энэ нэн 
FAUƏEIIIIAIÉIN a و‎ Poor سس پوس بت‎ 
Fair 2 POOF canran 
Бат — POOP =: 
Good, sme Good. اچ بد وی‎ 
Poor. е pain. 
Good أ[۳ُھ‎ Good -П----------- 
Faire ss Pair лааг 
Good | 2st Sen Со 
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potentials Continued 
Potential for habitat elements— Continued Potential as habitat for— 

Coniferous plants Wetland plants др Water Openland wildlife Woodland Wetland wildlife 
Бай eass Good. = аа Good سے‎ соса Main. ee Бай eee Good. 
Fatal Good سس یت‎ Good. ннен Ба ses Baie: ш ъ= ды Good. 

Bali = EEE Very poor -------- Very poor -------- о a FAT 222. Very poor. 
Good ------------- Poor ысы 1 Раб lo re Se Ее Good 2". шш Poor. 
Fait =. = ss Poor... Poor سیت‎ cus Good ------ Fa Poor. 
POOP 2. = бобой once Good 0ء‎ Dy Met — Poor ee Good 
Poof 5 Good. =. Good. ------------- Faite Poor 0 Good 
POOF لاک ےا‎ з ышы Good, 22220 Good. suec Fair o Poor. occu Good 
туа ccc Good: 2---әзхе-сете Good). =" Pair 2252244222 POOF == =: Good. 
Найт Zam s Good =. (59014. == Good. 55 Го СИНЕЕ کد‎ Сооа 
Balb aaa Very poor -------- Very poor ... Poor ہے‎ ne Fair |. Very poor. 
3.90 Good. وج سے‎ Good #2. 2 Good. o Fair — L= Good 
POOF sur ЕЕ c €— POOF وت ابی ا‎ Sesal Кайт ы сыы ш шшш Poor 0 Poor. 
Good ہت‎ Aa ща, Poor... Poor t Good 9 Good === ссе Роог 
Good وچ‎ u یں‎ Very poor -_------ Very poor ...------ Good -—----------—- Good 0 Уегу роог 
ГЭВ: لج اسب وت ری‎ Very poor ________ Very рог Good аа BAIE e Es Very poor. 
Val 2er esed Pour... Very poor |... Good = 从 Very poor. 
Poor او و سوا کا‎ Very poor ________ Very poor ---0---- Кай ccce 90 Very poor. 
Fair 2e Very poor .. Very poor ________ | ہے‎ LL u می‎ Good cse Very poor. 
Fait سس لت‎ Good ------------- Fair a eee Fair -—--------——-—- Fait سے و ا‎ Fair. 
Fait 0ء‎ Good . хэс Good ET Жайы a Калт PE Good 
130001: RE "1882 Very poor ......-- Good: 1... 222 НЕЕ Very poor. 
Poire ne = Very poor سے‎ Very poor سے‎ --- АЗ بی‎ 5 Ка عمق وا سے‎ Very poor. 
(4004: each ес Very poor -------- Very poor -------- Good سس سد سے‎ Good ата е Very poor. 
Fal = ss mos Very poor -------- Very poor ---—---- Fait ы 9 Кате ыра Уегу роог. 
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SOIL SURVEY 


'TABLE 4.— Wildlife habitat 


Soil name and map symbol 


Potential for habitat elements 


Grain and seed 


crops 


920D*: 
Clarion 


Estherville 


921уСЖ-92| De 
Clarion 


Storden 


527۴ en ей 
Copaston-Rock outerop 


926": 
Darfur 


Webster 22 cu зә Els 
929": 
Fieldon 


Canisteo 


932*: 
Glencoe 


Dassel 


9417: 
Kingston 


Nicollet 


9465: 
Litchfield 


Nicollet 


947*: 
Madelia 


Webster 


960Е*: 
бо ел ааа 
Clarion. 

961", 961Е* 
Storden 


968*: 
Webster 


978*: 


992": 
Rock outcrop. 
іг = 

996%: 
Beauford 


Grasses and Wild herbaceous Hardwood trees 
legumes plants 
Wale аа Good, <a Со 
Кат e Pair Десе PAS 
(080 mme Good anses Good, =з L мыш 
СОВИ neveu (4090: لیت‎ es Wait нен 
了 DO FAP 24. clc А MERE 
Кайгыл ы шош] Жайы эз ы 2 НИЕ 
Pål بسک ود‎ (ӨӨС nensem ЕЕ مسب‎ mc p= 
Fair Е ВН Fair ہے‎ Lecce Тат چب‎ ne 
Pair سے مم‎ LT eerrironn En ве... 
Fait ےصح‎ |j s ERREUR Bap. з وا ا‎ 
Капыл بت‎ Роби aed Poor 
Good ------------- Good -----------—- Good) =... = 
GOO aa Good ____ Good -ES 
Good NP Good aaa (1804 ہے‎ шышы дын 
Good ———————-—-——-- Good. sir [tr MANN 
Wait nc ы ملاس‎ WAI ےم وہ‎ Кай n7 
Dr  -—— налан Good. ==. Fait ss see 
Ка ыыы 2 Good n- BAI =. - НЕ 
РОО NN a a Good. ss" Кай. жы ns te a 
Кал ecu Good ------------- Калт cd 
E аша یپ‎ Fair linus Hai ls шы 
Poor clc Poor clc лш Роби Rl ы. 
Good — vau Good ERN ا2‎ 
Ва сзсз анин Faf 22а шы ы шшш ЕДІ сешоар 
pon алено Fair E ne аш. uel 
Hair 04 Ба A Гаї засы 
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potentials —Continued 


Potential for habitat elements—Continued Potential as habitat for— 


Coniferous plants Wetland plants Shallow water Openland wildlife Woodend Wetland wildlife 
Good := Very poor -------- Very poor -------- Fair 22: 2 eee 11090 کی‎ L. Very poor. 
Кай 0009ھ‎ Very poor -------- Very poor -------- Poor ىا ےو‎ Каїї 0 Very poor. 
God cose Very poor -------- Very poor --П------ Good —— 0:ص‎ Very poor 
PO 2 Very poor -------- Very poor -------- Кат = Кайт 127ج ج-ِ.---‎ Very poor. 
۰۰9900 Very poor -------- Very poor ----2--- 10002 تھے‎ эг "| Fair د‎ Уегу роог. 


Poor 二 Very poor --------| Very рог HP nu sn Pair o Very poor. 


Ройс عوسی‎ Very poor ..------| Very рог | Poor -------------- 下 天 پوس لے‎ Very poor. 
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SOIL SURVEY 


TABLE 4.—Wildlife habitat 


Potential for habitat elements 


Soil name and map symbol . 
Grain and seed 
crops 


Wild herbaceous 
plants 


Grasses and 


legumes Hardwood trees 


Barbert 


997": 
Marna 


Barbert 


998*: 
Minnetonka 


Barbert 


1001*, 1002*, 10045, 
Alluvial land 


1007*. 
Alluvial-Urban land 


032*. 
Lake beaches 


0395. 
Urban land 


801B 
Grogan 


* See map unit description for the composition and behavior of the map unit. 


tend to freeze occasionally late in winter, and they 
have poor shorelines for bathing beaches. Sunfish, 
crappies, bass, and bullheads are the main fish. Walleyes 
are caught in spring and fall. 

The soils of the survey area are rated in table 5 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and ассез- 
sibility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment 
sites available, and either access to public sewerlines 
or capacity of the soil to absorb septic tank effluent. 
Soils subject to flooding are limited, in varying degree, 
for recreation use by the duration and intensity of 
flooding and the season when flooding occurs. Onsite 
assessment of height, duration, intensity, and frequency 
of flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the soil 
properties are generally favorable and that the limita- 
tions are minor and easily overcome. Moderate means 
that the limitations can be overcome or alleviated by 
planning, design, or special maintenance. Severe means 


that soil properties are unfavorable and that limitations 
can be offset only by costly soil reclamation, special 
design, intensive maintenance, limited use, or by а 
combination of these measures. 

The information in table 5 can be supplemented by 
information in other parts of this survey. Especially 
helpful are interpretations for septic tank absorption 
fields, given in table 7 and interpretations for dwellings 
without basements and for local roads and streets, given 
in table 6. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and ultility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
Soils for this use have mild slopes and are not wet or 
subject to flooding during the period of use. The surface 
has few or no stones or boulders, absorbs rainfall 
readily but remains firm, and is not dusty when dry. 
Strong slopes and stones or boulders can greatly 
increase the cost of constructing camping sites. 

Picnic areas are subject to heavy foot traffie. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have slopes 
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Potential for habitat elements— Continued 


Potential as habitat for— 


Coniferous plants Wetland plants ec water Openland wildlife 28 Wetland wildlife 
POO? ее Good ------------- o. c POOP un umo POOP aan Good. 
Кай cle 60007 свои том Good а Fabi Bait leer Good. 
POOF nace ee ems Good ------------- Good =... POE uae 6 POOF 2225-50202 SZ Good. 
Good. 
Good. 
Very poor -------- Good ------------- Good ~~~-------_. Very poor _--------- Very poor aaa Good 
Good аа Very poor -------- Very poor . ____ GOO نس سکم سے‎ GOO. coL 7... Very poor. 


or stones or boulders that will inerease the cost of 
shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level and are 
not wet or subject to flooding during the season of use. 
The surface is free of stones or boulders, is firm after 
rains, and is not dusty when dry. If shaping is required 
to obtain а uniform grade, the depth of the soil over 
bedrock or hardpan should be enough to allow neces- 
sary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once during the annual period of use. They should have 
moderate slopes and have few or no stones or boulders 
on the surface. 


Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction 
material, and water management. Among those who 
can benefit from this information are engineers, land- 


owners, community planners, town and city managers, 
land developers, builders, contractors, and farmers and 
ranchers. 

The ratings in the engineering tables are based on 
test data and estimated data in the “Soil properties" 
section. The ratings were determined jointly by soil 
Sclentists and engineers of the Soil Conservation 
Service using known relationships between the soil 
properties and the behavior of soils in various engineer- 
ing uses. 

Among the soil properties and site conditions identi- 
fied by а soil survey and used in determining the ratings 
in this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hard- 
ness of bedrock that is within 5 or 6 feet of the surface, 
Soil wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the 
soil material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, 
and the kind of absorbed cations were also considered. 

On the basis of information assembled about the soil 
properties, ranges of values can be estimated for 
erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, shear strength, 
compressibility, slope stability, and other factors of 
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TABLE 5.—Recreational development 


[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See text for definitions 


of "slight," *moderate," and "severe." Absence of an entry means soil was not rated] 


c аг Camp areas Picnic areas Playgrounds Paths and trails 

lots سے سی کش ا‎ ӨР 22e БЕН: зз ы ts гь Шећер ыш Slight. 

Minneopa 

| Severe: wetness, Severe: wetness Severe: wetness, Severe: wetness. 
Comfrey floods. floods. 

"-—————— ee ПЕЕ ee Slight: les SABRE = 2ےس‎ Slight. 

Dickinson 

278 عیمس دی سے‎ ӨЕ Н Mm 5118555: alice es Moderate: slope |. Slight. 
Dickinson 

35: —— —Á— Severe:  wetness, Severe: wetness Severe: wetness, Severe: wetness. 
Blue Earth floods. floods. 

39 нысына — ае ВЕ Slight. — Sight Lin sean Slight. 
Wadena 

39В 08002 Blight Ll mem SHORE 080 9 Moderate: slope ------ Slight. 
Wadena : 

ГІ еттек нн нн) Blight. sse Slight 9 0 БИЕН aaa аньана Slight. 
Estherville 

| ———— ӨШ Н nummi Sight J— — Moderate: slope ------ Slight. 
Estherville 

«ІС —- --------------- Moderate: slope Moderate: Severe: slope .......— Slight. 
Estherville 

62 ———— à Slight ec Slight 2-329 Slight. eins Slight. 
Barrington 

69 асе Moderate: too sandy __| Moderate: too sandy -| Moderate: too sandy__| Moderate: +оо sandy. 
edji 

698 -------------------- Moderate: too sandy - | Moderate: too sandy - | Moderate: too sandy, Moderate: too sandy. 
Fedji slope. 

84 -----------------тт- Severe: wetness Severe: Severe: wetness 20---- Severe: wetness. 
Brownton 

ВЕ. سے‎ eee Severe: wetness, Severe: Severe: wetness, Severe: wetness. 
Calco floods. floods. floods. 

Bb ne Severe:  wetness Severe: Severe: wetness ____ _ Severe: wetness. 
Canisteo 

с وب ما ےپ سے سے پر‎ Slight: 2.222225 605 Sight 2l BOB nul Slight. 
Terril 

| —Á—— Slight: аашаа ӘН Н A Moderate: slope -~ Slight. 
Terril 

pu 9 etm NE RENE Slight — — Slight سس ے۔ سے‎ Severe: slope ________ Slight. 
Terril 

Oa га anes ot Moderate: too clayey-.| Moderate: too clayey ..| Moderate: too Чауеу- | Moderate: too 
Collinwood clayey. 

2 . .  - ee Moderate: too clayey-.| Moderate: Moderate: too clayey, Moderate: too 
Collinwood slope. clayey. 

了 Moderate: too clayey, Moderate: Severe: slope -------- Moderate: too 
Collinwood slope. slope. clayey. 

960 а Severe: slope ......— Severe: Severe: slope -------- Moderate: too 
Collinwood clayey, slope. 
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Soil name and Camp areas Pienic areas Р! 4 Ї 
map symbol p aygrounds Paths and trails 

MOO! ی‎ Slight =: عو سے‎ Slight لے‎ алзы u... Severe: depth to Slight. 
Copaston rock. 

ШЕ: سم‎ ӨЛЕН —— сын Slight: سے‎ Moderate: slope ______ Slight. 
Truman 

Юа ыен а өсе Moderate: slope ------ Moderate: slope ----_- Severe: slope ________ Slight. 

Truman 

1028: semestres Slight es | Slight. es s Zaa Moderate: slope ------ Slight 
Clarion 

ША, аван —— Moderate: slope ------ Moderate: slope ------ Severe: slope |... Slight 

Clarion 

1020; эз کک د ےو‎ ы Severe: slope .------- Severe: slope _____ Severe: slope ______-- Moderate: slope. 
Clarion 

1058 2------------------ Severe: too clayey ----| Severe: too clayey ----| Severe: too clayey __-_| Severe: too clayey, 
Kamrar 

ОБС OSD). iue Severe: too clayey ----| Severe: too clayey ----| Severe: too clayey, Severe: too clayey. 
Kamrar slope. 

088 ее ЕЕ НЕН ы Slight e "—— Slight Ll +79 0 Moderate: slope ------ Slight. 

Lester 

ОВС a تخ‎ Moderate: slope ___.-_ Moderate: slope ______ Severe: slope ....-... Slight. 

Lester 

05D. ПОбЕ = стан, Severe: slope -------- Severe: slope .------- Severe: slope ........ Moderate: slope. 
Lester 

09 —————— — Severe: wetness 22---- Severe: wetness ... | Severe: wetness ______ Severe: wetness. 
Cordova 

/, 0ءء‎ Severe: wetness, too Severe: wetness, too Severe: wetness, too Severe: wetness, too 
Marna clayey. clayey. clayey. clayey. 
И LS Severe: wetness ------ Severe: wetness ____ Severe: wetness ------ Severe: wetness. 
Webster 

14 کے‎ Ын تد‎ Severe:  wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Gleneoe floods floods. floods. floods. 

26 کے کد ا ی‎ — Slight aa Slight. а nas БИВНЕ xassan Slight 

Grogan 

| ote util — Sliehb MEE ER Slight а Moderate: slope ------ Slight. 

Grogan 

[30 nine le se Moderate: too clayey-_| Moderate: too clayey..| Moderate: too clayey, Moderate: too 
Nicollet wetness. clayey. 

W348 oot  -+ 0 Severe: wetness, Severe: wetness ------ Severe: wetness, Severe: wetness. 
Okoboji floods. floods. 

jc ——«— — 4 Severe:  wetness, Severe: wetness ______ Severe: wetness ------ Severe: wetness. 
Madelia floods. 

183038027 —— M Moderate: peres Moderate: too clayey..| Moderate: peres Moderate: too 
Lerdal slowly. slowly, slope. clayey. 

[e me ан шә= л! Moderate: slope ------ Moderate: too clayey, | Severe: slope _____ Moderate: too 
Lerdal slope. clayey. 

140 ——— — Severe: wetness ------ Severe: wetness . Severe: wetness -2---- Severe: wetness. 
Spicer 

ПО а ی‎ ныны, Severe: wetness 200000 Severe: wetness ------ Severe: wetness ------ Severe: wetness. 
Fieldon 
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Soil name and 


map symbol Camp areas Pienie areas Playgrounds Paths and trails 
rl —————— Severe: wetness ------ Severe: wetness ------ Severe: wetness 20002 Severe: wetness. 
Granby 
E E E, Moderate: too sandy --| Moderate: too sandy --| Moderate: too sandy --| Moderate: too sandy. 
Litchfield 
182: ا‎ Severe: wetness, Severe: wetness 20---- Severe: wetness, Severe: wetness. 
Dassel floods. floods. 
196 -------------------- Severe: wetness, Severe: wetness 22---- Severe: wetness, Severe: wetness. 
Joliet floods. depth to rock, floods. 
97 sensas acain Moderate: too clayey--| Moderate: too clayey--| Moderate: too clayey--| Moderate: too 
Kingston clayey. 
ИІ Elise etes Severe: wetness, Severe:  wetness, Severe: wetness, floods, | Severe: floods, 
Lura floods, percs slowly. floods, too clayey. percs slowly. wetness, too clayey. 
219: ьа ےک‎ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness. 
Rolfe floods. floods. floods. 
2228: ت‎ a س‎ Moderate: too sandy ..| Moderate: too sandy - | Severe: too sandy ____| Severe: too sandy. 
Lasa 
pr ipm Severe: wetness, too Severe:  wetness, too Severe: wetness, Severe: wetness, 
Waldorf clayey. clayey. too clayey. too clayey. 
230 مرو سام سے‎ Moderate: wetness ____| Moderate: wetness ....| Moderate: wetness ...| Moderate: too 
Guckeen clayey, wetness. 
РД Lee | Moderate: percs Moderate: too clayey_-| Moderate: slope, Moderate: too 
Kilkenny slowly. percs slowly, too clayey. 
clayey. 
230 a) E meme Moderate: slope, Moderate: slope, too Severe: slope ........ Moderate: too 
Kilkenny percs slowly. clayey. clayey. 
20780 pects Leod Severe: slope --------- Severe: slope -------- Severe: slope ______ Moderate: slope, 
Kilkenny too clayey. 
Ро ole s oe Moderate: too clayey, Moderate: too clayey, Moderate: too clayey, Moderate: too 
Le Sueur wetness. wetness. wetness. clayey. 
248 لوج سے کت‎ Blight, cunc Slight тн uad Slight: 2-222 Slight. 
Lomax 
2898: Su oce eere Sipit eut Slight: гэг гэлэн Moderate: slope ______ Slight. 
Grays 
vri DN Slight: а Blight: ارہ‎ eee Moderate: slope -_---- Slight. 
Ocheyedan 
үл ا ساس ئا ی‎ лышы Severe: wetness -0---- Severe: wetness 000--- Severe: wetness 22---- Severe: wetness. 
Darfur 
ВЕЕР Moderate: too clayey__| Moderate: too clayey-.| Moderate: too clayey, Moderate: too 
Shorewood wetness. clayey. 
DOF) сш ы шы „ышы Severe: wetness, Severe: wetness ------ Severe: wetness, Severe: wetness. 
Minnetonka peres slowly. percs slowly. 
ЗГО جج سکس کے‎ eee Severe: too clayey, Severe: too clayey, Severe: too clayey, Severe: too clayey, 
Beauford wetness. wetness. wetness. wetness. 
CIE CHEERS MD OR Severe: too clayey ----| Severe: too clayey ----| Severe: too clayey ____| Severe: too clayey. 
Shorewood 
316 سي تی سے‎ = Severe: wetness, Severe: wetness ....—— Severe: wetness, Severe: wetness. 
Baroda peres slowly. peres slowly. 
7ا5‎ oat ee кс нт КЕ ЕЕ Severe:  wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Oshawa floods. floods. floods. floods. 
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BAG sce MEE Severe: peres slowly, Severe: floods, Severe: регез slowly, Severe: floods, 
Barbert floods, wetness. wetness. wetness. wetness. 

42 ымы ыссы ее Severe: wetness ------ Severe: wetness --.... Severe: wetness ------ Severe: wetness, 
Tilfer 

3 Severe: wetness, Severe: wetness 20---- Severe: wetness, Severe: wetness. 
Chaska floods. floods. 

349 تہ سپ سے سط اہ سے‎ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness. 
Calco floods floods. floods. 

353 اہ سی‎ —— Severe: wetness, Severe: wetness . Severe: wetness, Severe: wetness. 
Comfrey floods floods. 

SEE Severe: floods ________ Moderate: floods _____ Moderate: floods _____ Slight. 

Dorchester 

3408: ---2----с--------- Moderate: too sandy - | Moderate: too sandy ..| Severe: slope _____ Moderate: too sandy. 
Lasa 

ЗЕ: НЕЕ ЕЕН Severe: slope -.------- Severe: slope .......— Severe: slope .......- Moderate: slope, too 
Lasa sandy. 

363. паши — 2. Slight a ae رر ات‎ = eee Пе а Slight. 

Minneopa 

реле Severe: wetness, Severe: wetness ------ Severe: wetness, Severe: wetness. 
Minnetonka perces slowly. percs slowly. 

ЖМ ہے‎ И ee nE Severe: wetness ------ Severe: wetness 20---- Severe: wetness ______ Severe: wetness. 
Hamel 

ro MES Slight L2 e ааа "۰,999 20 Severe: depthto Slight. 

Copaston rock. 

448 c n e ut لے‎ Moderate: percs Moderate: too clayey__| Moderate: slope, too Moderate: too 
Shorewood slowly, too clayey. clayey, percs slowly. clayey. 

АБ, Ваш د کے‎ Severe: floods -------- Slight: تسم سے‎ Moderate: floods _____ Slight. 

Dorchester 

Б ы ыз шт سس‎ ыз اس‎ Severe: excess humus, | Severe: excess humus, | Severe: excess humus, | Severe: excess 
Caron wetness. wetness. wetness. humus, wetness. 

8 0 0۶ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Muskego excess humus, floods. excess humus. excess humus, excess humus. 

floods. 

539, 548 22 Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Palms floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus. 
[К ende Le ш Severe: wetness, Moderate: wetness . | Severe: wetness пп. Moderate: wetness. 
Chaska-Urban land floods. 

2825: ML Cu екенын Slight: EE oo іы Bligh’. = eec Severe: depth to Slight. 
Copaston-Urban land rock. 

85358 سے"‎ с... Moderate: large ӘЛЕН асынан шасына Severe: дер to Moderate: large 
Copaston-Urban land stones. rock. Stones. 

5 ЕТЕНЕ "— Severe: wetness ___ __ Severe: wetness ______ Severe: wetness ------ Severe: wetness. 
Cordova-Urban land 

885577 ای ی کی ا ا ا‎ Severe: floods ________ Slight 0 8۴ SABRE, == nol Slight. 
Dorchester-Urban 

land 
56B onnan ЮП Й ouest Slight ~---_-__-.--__-. Moderate: slope ______ Slight. 


Terril-Urban land 
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Soil name and 


map symbol Camp areas Picnic areas Playgrounds Paths and trails 
pe uns ees Moderate: slope ------ Moderate: slope ------ Severe: slope -------- Slight. 
Terril-Urban land 
909C*: 
Bold a oce Moderate: slope ------ Moderate: slope ------ Severe: slope -------- Slight 
Truman. a a Moderate: slope ------ Moderate: slope ------ Severe: slope .П..----- Slight. 
909D*: 
Bold سپ‎ 2 Severe: slope -____ Severe: slope -------- Severe: slope -П------- Moderate: slope. 
Truman... Severe: slope --------- Severe: slope -------- Severe: slope -------- Moderate: slope. 
919*: 
Canisteo ------------- Severe: wetness ------ Severe: wetness 20---- Severe: wetness ... Severe: wetness. 
Fieldon -------------- Severe: wetness ------ Severe: wetness ______ Severe: wetness ------ Severe: wetness. 
9208": 
Clarion ~------------- Slight. ns Slight -ی-‎ (۱۷۱ Moderate: slope ------ Slight. 
Estherville ----------- Slight ---------------- Slight |... ساٹ‎ Moderate: slope ------ Slight. 
920С":. 
Clarion: И as Moderate: slope ------ Moderate: slope ------ Severe: slope .. ...—— Slight. 
Estherville ----------- Moderate: slope ------ Moderate: slope ------ Severe: slope -------- Slight. 
920D*: 
Clarion -.------------ Severe: slope سے‎ --- Severe: slope 20-10 Severe: slope -------— Moderate: slope. 
Estherville ----------- Severe: slope --------- Severe: slope ___ Severe: slope -------- Moderate: slope. 
921C*: 
Clarion t Moderate: slope -.---- Moderate: slope ______ Severe: slope ......—— Slight. 
Storden ------------- Moderate: slope —----- Moderate: slope |... Severe: slope -------- Slight. 
921D*:. 
Clarion, сг Severe: slope ________ Severe: slope -_-- Severe: slope .. --- Moderate: slope. 
Stordehn سس سے‎ Severe: slope --------- Severe: slope ______-- Severe: ` slope . --- Moderate: slope. 
8237 ا‎ ылышы ыыы ы] SGI anie ee! Slight ооо es Severe: depth to Slight. 
Copaston rock. 
926": 
Darfur aa Severe: wetness ------ Severe: wetness 20---- Severe: wetness ------ Severe: wetness. 
Webster ---- Severe: wetness 22---- Severe: wetness 22---- Severe: wetness ______ Severe: wetness. 
929%: 
2761409320 22 Severe: wetness ------ Severe: wetness . Severe: wetness .. Severe: wetness. 
Canisteo 0222 Severe: wetness 22---- Severe: wetness ______ Severe: wetness ------ Severe: wetness. 
932": 
Glencoe -------------—- Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness. 
floods. floods. floods. 
Dassel _____. 2. Severe: wetness, Severe: wetness 22---- Severe: wetness, Severe: wetness. 
floods. floods. 
941": 
Kingston и Moderate: too clayey__| Moderate: too Чауеу- | Moderate: too clayey-.| Moderate: too 
clayey. 
Nicollet 0 Moderate: too clayey..| Moderate: too clayey-.| Moderate: too clayey, Moderate: too 


wetness. 


clayey. 
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Soil name and 
map symbol 


Camp areas 


Picnic areas 


45*: 
Litchfield 
Nicollet 


947": 
Madelia 


Webster 


960Е*: 
Storden 


Clarion 


961*, 961F* 
Storden 


968": 
Webster 


978*: 
992%: 


Rock outcrop. 
Copaston 


995%: 
Beauford 


998*: 
Minnetonka 


Barbert 


1001*, 1002*, 1004*. 
Alluvial land 


10075. 
Alluvial-Urban land 


1032*, 
Lake beaches 


1039*, 
Urban land 


1053*. 
Marsh 


Moderate: too sandy -- 
Moderate: too clayey__ 
Severe: wetness ------ 
Severe: wetness ------ 
Severe: slope -------- 
Severe: slope ________ 
Severe: slope .. 
Severe: wetness ------ 
Severe: wetness ------ 
Severe: wetness, 

floods. 
Severe: wetness ______ 
Severe: wetness, 

floods. 
Severe: slope ---20--- 
Severe: too clayey, 

wetness. 
Severe: регез slowly, 


floods, wetness. 


Severe: wetness, too 
clayey. 

Severe: peres slowly, 
floods, wetness. 


Severe: wetness, 
peres slowly. 


Severe: peres slowly, 
floods, wetness. 


Moderate: too sandy __ 
Moderate: too clayey.. 
Severe: wetness 220022 
Severe: wetness —_-.-_ 
Severe: slope _______ 
Severe: slope ________ 
Severe: slope ______-- 
Severe: wetness ______ 
Severe: wetness _----- 
Severe: wetness 202022 
Severe: wetness ______ 
Severe: wetness, 
floods. 
Severe: slope _----_-- 
Severe: too clayey, 
wetness. 
Severe: wetness ______ 
Severe: wetness, 
too clayey. 

Severe: wetness -.---- 
Severe: wetness 222020 
Severe: wetness 202222 


Playgrounds 
Moderate: too sandy -- 
Moderate: too clayey, 

wetness. 
Severe: wetness -0---- 
Severe: wetness __ ___ 
Severe: slope ________ 
Severe: slope ________ 
Severe: slope . .....— 
Severe: wetness 200000 
Severe: wetness 202000 
Severe: wetness, 
floods. 
Severe: wetness ______ 
Severe: wetness, 
floods. 
Severe: depth to rock, 
slope. 
Severe: too clayey, 
wetness. 
Severe: регез slowly, 


wetness, floods. 


Severe: wetness, too 
clayey. 
Severe: perces slowly, 


wetness, floods. 


Severe: wetness, percs 
slowly. 
Severe: peres slowly, 


wetness, floods. 


Paths and trails 


Moderate: too sandy. 
Moderate: too 
clayey. 
Severe: wetness. 
Severe: wetness. 
Moderate: slope. 
Moderate: slope. 
Severe: slope. 
Severe: wetness. 
Severe: wetness. 
Severe: wetness. 
Severe: wetness. 
Severe: wetness. 
Severe: slope. 
Severe: too clayey, 
wetness. 
Severe: wetness. 
Severe: wetness, 
too clayey. 
Severe: wetness. 
Severe: wetness. 
Severe: wetness. 
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Soil name and Camp areas 


Picnic areas 


map symbol Playgrounds Paths and trails 
1800, сы НЕЕ НВ Severe: excess humus, | Severe: excess humus, | Severe: excess humus, Severe: excess 
Caron wetness. wetness. wetness. humus, wetness. 
IBONE وا سے‎ NNI SHORE ee Slight ص‎ 0 Moderate: slope ۔-۔۔۔۔‎ Slight. 
Grogan 


*See map unit description for the composition and behavior of the map unit. 


expected soil behavior in engineering uses. Ав appro- 
priate, these values can be applied to each major horizon 
of each soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, 
foundations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and 
refuse disposal systems, and other engineering works. 
The ranges of values can be used to (1) select potential 
residential, commercial, industrial, and recreational 
uses; (2) make preliminary estimates pertinent to 
construction in а partieular area; (3) evaluate alterna- 
tive routes for roads, streets, highways, pipelines, and 
underground cables; (4) evaluate alternative sites for 
location of sanitary landfills, onsite sewage disposal 
systems, and other waste disposal facilities; (5) plan 
detailed onsite investigations of soils and geology; (6) 
find sources of gravel, sand, clay, and topsoil; (7) plan 
farm drainage systems, irrigation systems, ponds, 
terraces, and other structures for soil and water con- 
servation; (8) relate perfarmance of structures already 
built to the properties of the kinds of soil on which 
they are built so that performance of similar structures 
on the same or a similar soil in other locations ean be 
predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construc- 
tion equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil 
properties and minimize soil-related failures. Limita- 
tions to the use of these data, however, should be well 
understood. First, the data are generally not presented 
for soil material below a depth of 5 or 6 feet. Also, be- 
cause of the scale of the detailed map in this soil survey, 
small areas of soils that differ from the dominant soil 
may be included in mapping. Thus, these data do not 
eliminate the need. for onsite investigations, testing, 
and analysis by personnel having expertise in the 
specific use contemplated. 

The information is presented mainly in tables. 
Table 6 shows, for each kind of soil, the degree and 
kind of limitations for building site development ; table 
7, for sanitary facilities; and table 9, for water man- 
agement. Table 8 shows the suitability of each kind 
of soil as а source of construction materials. 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey, can be used to make additional interpreta- 
tions and to construct interpretive maps for specific 
uses of land. 

Some of the terms used in this soil survey have a 


special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
Streets are indicated in table 6. A slight limitation 
indicates that soil properties generally are favorable 
for the specified use; any limitation is minor and easily 
overcome. А moderate limitation indieates that soil 
properties and site features are unfavorable for the 
Specified use, but the limitations can be overcome or 
minimized by special planning and design. А severe 
limitation indicates that one or more soil properties or 
Site features are so unfavorable or difficult to overcome 
that a major increase in construction effort, special 
design, or intensive maintenance is required. For some 
5018 rated severe, such costly measures may not be 
feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, and open ditches. Such digging or trench- 
ing is influenced by soil wetness caused by a seasonal 
high water table; the texture and consistence of soils; 
the tendency of soils to cave in or slough; and the 
presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
Slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, 
is indicated. 

Dwellings and small commercial buildings referred 
to in table 6 are built on undisturbed soil and have 
foundation loads of а dwelling no more than three 
stories high. Separate ratings are made for small com- 
mercial buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or subsidence 
of the structure from settling or shear failure of the 
foundation does not occur. These ratings were deter- 
mined from estimates of the shear strength, compress- 
ibility, and shrink-swell potential of the soil. Soil 
texture, plasticity and in-place density, potential frost 
action, soil wetness, and depth to а seasonal high water 
table were also considered. Soil wetness and depth to а 
seasonal high water table indicate potential difficulty 
in providing adequate drainage for basements, lawns, 
and gardens. Depth to bedrock, slope, and large stones 
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See text for definitions of 
“slight,” “moderate,” and "severe." Absence of an entry means soil was not rated] 


Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads 
map symbol excavations basements basements buildings and streets 
I7 ----------------- Severe: cutbanks | Severe: floods ...| Severe: floods, Severe: floods ----| Moderate: floods, 
Minneopa cave. wetness. frost action. 
r—————— Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Comfrey floods floods. floods. floods. floods, frost 
action. 
27:278. S е Severe: cutbanks | Slight . . Slight LL ہے‎ Slight А Slight. 
Dickinson cave. 
E run Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Blue Earth floods floods. floods. floods. floods, frost 
action. 
IP وو سے سار رت‎ Severe: cutbanks | Slight ____________ Slight: == 1 Врана Slight. 
Wadena cave. 
JIB ——Á— Severe: cutbanks | Slight ______.__ Slight = Moderate: slope --| Slight. 
Wadena cave. 
A munie Severe: cutbanks | Slight ~---------_ Slight, = Slight 0 - - 20 Slight. 
Estherville cave. 
8 کک ی‎ Severe: cutbanks | Slight |... | БИЕН aaa Moderate: slope __| Slight. 
Estherville cave. 
[p ——— Severe: cutbanks | Moderate: slope. | Moderate: slope --| Severe: slope ----| Moderate: slope. 
Estherville cave. 
Mem Moderate: Moderate: Moderate: Moderate: shrink-| Severe: frost 
Barrington wetness. shrink-swell. shrink-swell, swell. action, low 
wetness. strength. 
89. men сты Slight suae Slight. ага Slight. 22222 Slight: 222-22 Slight. 
Fedji 
BOB. د کدی مت سے ہے‎ Blight... ss Slight. =... Slight ______ Moderate: slope ..| Slight. 
Fedji 
OF оо е ыша ы Severe: wetness _.| Severe: shrink- Severe: shrink- Severe: shrink- Severe: shrink- 
Brownton swell, wetness. swell, wetness. swell, wetness. swell, wetness, 
frost action. 
ВБ ые nes сый Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
Caleo floods. low strength, low strength, low strength, low strength, 
shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
ЧЕ a ы Severe: wetness _-| Severe:  wetness..| Severe: wetness __| Severe:  wetness..| Severe: frost 
Canisteo action, wetness. 
94, AB ес------е Moderate: Slight ......-..=- Moderate: Slight —.._...-... Moderate: 
Terril wetness. wetness. low strength, 
frost action. 
РАСЫ curo So a tua] Moderate: Moderate: slope..| Moderate: Severe: slope ____| Moderate: low 
Terril wetness, slope. wetness, slope. strength, frost 
action, slope. 
95, 963 LLL د‎ Severe: too Severe: shrink- Severe: shrink- Severe: Severe: shrink- 
Collinwood clayey. swell, low swell, low shrink-swell, swell, low 
strength. strength. low strength. strength, frost 
action. 
МЫС ےو سے‎ PP Severe: too Severe: shrink- Severe: shrink- Severe: shrink- Severe: shrink- 
Collinwood clayey. swell, low swell, low swell, low swell, low 
strength. strength. strength, slope. strength, frost 


action. 
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Lj ——— Severe: too Severe: shrink- Severe: shrink- Severe: shrink- Severe: shrink- 
Collinwood clayey, slope. swell, low swell, low swell, low swell, low 
strength, slope. strength, slope. strength, slope. strength, frost 
action. 
100 جنم مھ ج‎ Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth 
Copaston rock. rock. rock. rock. to rock. 
101: sus лене Slight |... Moderate: Moderate: Moderate: slope, Severe: frost 
Truman shrink-swell, shrink-swell, shrink-swell, action. 
low strength. low strength. low strength. 
ШИЕ. لیج سو‎ Moderate: slope ..| Moderate: slope, Moderate: slope --| Severe: slope ----| Severe: frost 
Truman shrink-swell. action. 
D» nn Slight ------------ Slight -4---------- Slight ~--------.-- Slight лына Moderate: low 
Clarion strength, frost 
action. 
ЕУ ЕВИНИН ee eS Moderate: Боре. | Moderate: slope --| Moderate: slope} Severe: slope ---| Moderate: low 
Clarion strength, frost 
action, slope. 
ПО Severe: slope ____| Severe: slope ----| Severe: slope ....| Severe: slope ____| Severe: slope. 
Clarion 
J05 a алаан Moderate: too Moderate: low Moderate: low Moderate: Severe: low 
Kamrar clayey. strength, shrink- strength, shrink- low strength, strength. 
swell. swell, shrink-swell. 
人 Moderate: too Moderate: low Moderate: low Severe: slope ----| Severe: low 
Kamrar clayey, slope. strength, shrink- strength, shrink- strength. 
swell, slope. swell, slope. 
1050 uer LL Severe: slope ....| Severe: slope ....| Severe: slope ----| Severe: slope ....| Severe: low 
Kamrar strength. 
не НЕ Moderate: too Moderate: Moderate: Moderate: slope, Severe: low 
Lester clayey. shrink-swell, shrink-swell, shrink-swell, strength. 
low strength. low strength. low strength. 
06 ——! Moderate: too Moderate: slope, Moderate: slope, Severe: slope ____| Severe: low 
Lester clayey, slope. shrink-swell. shrink-swell, strength. 
low strength. 
1060, 106Ё = Severe: slope ____| Severe: slope ----| Severe: slope ----| Severe: slope ..-.| Severe: low 
Lester strength, slope. 
109: — ——— Severe: wetness --| Severe:  wetness..| Severe:  wetness..| Severe: wetness --| Severe: frost 
Cordova action, wetness. 
ШО ос Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Marna too clayey. floods, shrink- floods, shrink- floods, shrink- frost action, 
swell, swell. swell. shrink-swell. 
rae — Severe:  wetness..| Severe: low Severe: low Severe: low Severe: low 
Webster strength, shrink- strength, shrink- strength, shrink- strength, shrink- 
swell, wetness. swell, wetness. swell, wetness. swell, wetness. 
ПОИ es Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Glencoe floods. floods. floods. floods. floods, frost 
action. 
[8 n Slight 2 ss Moderate: low Moderate: low Moderate: low Severe: frost 
Grogan strength. strength. strength. action. 
Ї 2 eem ES Blight e cus Moderate: low Moderate: low Moderate: low Severe: frost 
Grogan strength. strength. strength, slope. action. 
E تھے مس‎ Zes Moderate: Moderate: Moderate: Moderate: shrink- | Severe: frost 
Nicollet wetness. shrink-swell. wetness, shrink- swell. action, low 
swell. strength. 
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ISA — Á— Severe: wetness__| Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Okoboji low strength, low strength, low strength, low strength, 
shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
|: f ER ы мш Severe: wetness __| Severe: wetness __| Severe:  wetness..| Severe:  wetness. | Severe: wetness, 
Madelia frost action. 
ro NM Severe: wetness, Severe: wetness, Severe: wetness, Severe: shrink- Severe: frost 
Lerdal too clayey. shrink-swell. shrink-swell. swell, wetness. action, shrink- 
swell, low 
strength. 
138C2 -------------- Severe: wetness, | Severe: wetness, | Severe: wetness, | Severe: shrink- Severe: frost 
Lerdal too clayey. shrink-swell. shrink-swell. swell, wetness, action, shrink- 
slope. swell, low 
strength. 
MO 8 Severe:  wetness..| Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Spicer floods. floods. floods. frost action. 
160 sms وو دوب‎ Severe: wetness, Severe: wetness__| Severe: wetness | Severe:  wetness. | Severe: wetness, 
Fieldon cutbanks cave. frost action. 
ШВ ызы een ces Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Granby cutbanks cave, floods. floods. floods. floods. 
floods. 
18) а-о Severe: cutbanks | Slight ------------ Moderate: Slight 01 Moderate: frost 
Litchfield cave. wetness. action, wetness, 
лек шш Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Dassel floods, eutbanks floods. floods. floods. floods, frost 
cave. action. 
1957+ ey Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, | Severe: wetness, 
Joliet floods, depth to floods, depth to floods, depth to floods, depth to floods, depth to 
rock. rock. rock. rock. rock. 
rece Moderate: Moderate: Moderate: low Moderate: Severe: frost 
Kingston wetness. shrink-swell, strength, | shrink-swell, action, low 
low strength. wetness, shrink- low strength. strength. 
swell. 
517 === Z аы Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Lura floods, too floods, shrink- floods, shrink- floods, shrink- floods, shrink- 
clayey. swell. swell. swell. swell. 
Dee а-ә Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Rolfe floods. low strength, low strength, low strength, low strength, 
shrink-swell. shrink-swell. shrink-swell, shrink-swell. 
2228, nine mme Severe: cutbanks | Slight ----------—- ЭНН Е, Sa Moderate: slope | Slight. 
Lasa cave. 
ی227‎ UN Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Waldorf too clayey. shrink-swell. shrink-swell. Shrink-swell. frost action, 
shrink-swell. 
т Moderate: Moderate: Moderate: wet- Moderate: Severe: frost 
Guckeen wetness. shrink-swell, ness, shrink- shrink-swell, action, low 
low strength. swell, low low strength. strength. 
strength. 
2388. ی‎ ы Moderate: too Moderate: Moderate: Moderate: slope, Severe: low 
Kilkenny clayey. shrink-swell. shrink-swell, shrink-swell. strength. 
TR SS Moderate: too Moderate: Moderate: slope, Severe: slope ....| Severe: low 
Kilkenny clayey, slope. shrink-swell, shrink-swell. strength. 
slope. 
2380 xc rr LL Severe: slope ....| Severe: slope ....| Severe: slope ____| Severe: slope ____| Severe: low 
Kilkenny strength, slope. 
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Soil name and Shallow Dwellings without Dwellings with Small commercial ‘Local roads 
map symbol excavations basements basements buildings and streets 
239: ———ÓM Moderate: Moderate: Moderate: shrink- | Moderate: Severe: frost 
Le Sueur wetness, too shrink-swell, swell, low shrink-swell, action, low 
clayey. low strength. strength, low strength. strength. 
wetness. 
248 ---------------- Slight: 2"... Slight. == Slight ------------ Slight ..---------- Moderate: frost 
Lomax action, low 
strength. 
2598! mu. Slight.2. is. Moderate: Moderate: shrink- | Moderate: Severe: frost 
Grays shrink-swell. swell. Shrink-swell. action, low 
strength. 
275B گید‎ Slight asas Slight... 2522552 Slight |... Slight: مو وص ہے‎ Moderate: low 
Ocheyedan strength, frost 
action. 
2B] ЕН nel Severe: wetness, Severe: wetness __| Severe: Severe: wetness ..| Severe: wetness, 
Darfur cutbanks cave. wetness. frost action. 
D —— нийн Severe: too Severe: shrink- Severe: shrink- Severe: shrink- Severe: frost 
Shorewood clayey. swell, low swell, low swell, low action, shrink- 
strength. strength. strength. swell, low 
strength. 
207 = 二 Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Minnetonka too clayey. low strength, low strength, low strength, frost action, 
shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
310 سے جن‎ a а Severe: wetness .| Severe: shrink- Severe: shrink- Severe: wetness, Severe: shrink- 
Beauford swell, wetness. swell, wetness. corrosive, swell, wetness. 
shrink-swell. 
311 24... Severe: too Severe: shrink- Severe: Severe: shrink- Severe: frost 
Shorewood clayey. swell, low shrink-swell, swell, low action, shrink- 
strength. low strength. strength. swell, low 
strength. 
ЗА memes Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Baroda too clayey. shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
ЗИ ен ss See Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
Oshawa floods. wetness. wetness. wetness. frost action, 
wetness. 
МЕ ی‎ E Severe: wetness, Severe: shrink- Severe: shrink- Severe: wetness, Severe: shrink- 
Barbert floods, too clayey. swell, wetness, swell, wetness, shrink-swell, swell, wetness, 
floods. floods. floods. floods. 
r Es На Severe: depth to Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Tilfer rock, wetness. depth to rock, depth to rock, depth to rock, depth to rock, 
floods. floods. floods. floods. | 
SAP тЕЕЕЕ 2 Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Chaska floods. floods. floods. floods. floods, frost 
action. 
349! -——— us: Severe: wetness, Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
Calco floods. low strength, low strength, low strength, low strength, 
Shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
353. یی‎ e D لسم‎ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Comfrey floods. floods. floods. floods, floods, frost 
action. 
9ء‎ 2 Severe: floods ...| Severe: floods „| Severe: floods ____| Severe: floods ۔--‎ Severe: floods, 
Dorchester low strength, 
frost action. 
1ء‎ лз. ш Moderate: depth plight: 1:20 Moderate: depth Moderate: slope, Slight. 
Lasa to rock. to rock. depth to rock. 
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Soil name and Shallow Dwellings without Dwellings with Small commercial Local roads 
map symbol excavations basements basements buildings and streets 
J&0E эмм шшс шы Severe: slope ---.| Severe: slope ....| Severe: slope ----| Severe: slope -_--| Severe: slope. 
Lasa 
Io ما‎ Severe: floods ...| Severe: floods - | Severe: floods, Severe: floods ...| Severe: floods. 
Minneopa wetness. 
0.ےہ‎ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Minnetonka too clayey. low strength, low strength, low strength, frost action, 
shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
280 مت‎ se e لپ امس‎ Severe:  wetness..| Severe: wetness ..| Severe: Severe:  wetness..| Severe: wetness, 
Hamel wetness. frost action, 
low strength. 
AO سارک‎ ы ын IU Severe: depth to Severe: depth to Severe: depth to Severe: depth Severe: depth 
Copaston rock. rock. rock. to rock. to rock. 
ТЕКЕ سے‎ айн Severe: too Severe: shrink- Severe: shrink- Severe: Severe: frost 
Shorewood clayey. swell, low swell, low shrink-swell, action, low 
strength. strength. low strength. strength, 
shrink-swell. 
ЕЕ Severe: floods ___| Severe: floods . .| Severe: floods ---| Severe: floods ---| Severe: floods, 
Dorchester low strength, 
frost action. 
С ARR Severe: excess Severe: excess Severe: excess Severe: excess Severe: excess 
Caron humus, wetness, humus, low humus, low humus, low humus, low 
floods. strength, strength, strength, strength, 
wetness. wetness. wetness. wetness. 
525 pee ады Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Muskego excess humus, low strength, low strength, low strength, low strength, 
floods. floods. floods. floods. floods. 
559: — Я ns Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Palms excess humus, frost action, floods. floods. frost action, 
cutbanks cave. excess humus. low strength. 
ro ا ا‎ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Palms excess humus, floods. floods. floods. floods, excess 
cutbanks cave. humus. 
ЕЕ Severe: wetness__| Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
Chaska floods. floods. floods. frost action. 
ccm Е Severe: depthto Severe: depth to Severe: depth to Severe: depth Severe: depth to 
Copaston rock. rock. rock. to rock. rock. 
854" nu uae Severe: wetness __| Severe: wetness __| Severe:  wetness. | Severe: wetness --| Severe: frost 
Cordova action, wetness. 
208” سے‎ лы ыс ыз шз. Moderate: Severe: floods ___| Severe: floods | Severe: floods ---| Severe: low 
Dorchester wetness. strength, frost 
action. 
85685 anae Moderate: Slight ана Moderate: Moderate: slope --| Moderate: low 
Terril wetness. wetness. strength, frost 
action. 
‚: =. s 2 80 Moderate: Moderate: slope | Moderate: Severe: slope ....| Moderate: low 
Terril wetness, slope. wetness, slope. strength, frost 
action, slope. 
909C*: 
Bold -----------—- Moderate: slope__| Moderate: slope __| Moderate: slope | Severe: slope ....| Severe: frost 
action. 
Truman -------- Moderate: slope --| Moderate: slope, Moderate: slope | Severe: slope ____ Severe: frost 


action. 
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909D*: 

Bold: ==. > Severe: slope - | Severe: slope ----| Severe: slope - | Severe: slope ....| Severe: frost 
action. 

Truman гээд Severe: slope ____! Severe: slope ....| Severe: slope ....| Severe: slope | Severe: frost 
action, slope. 

919%; 

Canisteo --------- Severe: wetness__| Severe:  wetness..| Severe: wetness --| Severe:  wetness..| Severe: frost 
action, wetness. 

Fieldon ---------- Severe:  wetness, Severe: wetness __| Severe: wetness - | Severe:  wetness..| Severe: wetness, 

cutbanks cave. frost action. 
920B*: 

Clarion ______ --- Slight ----------._ Slight |... Slight) „ола Moderate: slope --| Moderate: low 
strength, frost 
action. 

Estherville -П------ Severe: eutbanks | Зе Slight |... Moderate: slope --| Slight. 

cave. 
920С%: 

Clarion ---------- Moderate: slope..| Moderate: slope | Moderate: Зоре- | Severe: slope ----| Moderate: low 
strength, frost 
action. 

Esthervile ------- Severe: cutbanks | Moderate: slope --| Moderate: slope --| Severe: slope . | Moderate: slope. 

cave. 
920D*: 

Clarion ---------- Severe: slope ----| Severe: slope ----| Severe: slope .---| Severe: slope ----| Severe: Боре. 

Estherville ------- Severe: cutbanks | Severe: slope ۔۔۔۔‎ Severe: slope . | Severe: slope ....| Severe: slope. 

cave, slope. 
921C*:. 

Clarion ۶ 20 Moderate: оре. | Moderate: slope | Moderate: slope ..| Severe: slope ---.| Moderate: low 
strength, frost 
action, slope. 

Storden .. Moderate: slope..| Moderate: slope | Moderate: slope --| Severe: slope . ..| Moderate: slope, 
frost action. 

9210": 

Clarion alo Severe: slope ....| Severe: slope ----| Severe: slope ____| Severe: slope ____| Severe: slope. 
Storden -П--------- Severe: slope ....| Severe: slope ----| Severe: slope ....| Severe: slope .. | Severe: slope. 
92 حي‎ Severe: depth to Severe: depth to Severe: depth to Severe: depth Severe: depth to 

Copaston rock. rock. rock. to rock. rock. 

926*: 

Darfur ---------- Severe: wetness, Severe: wetness __| Severe: wetness --| Severe: wetness __| Severe: wetness, 

cutbanks cave. frost action. 

Webster --------- Severe: wetness__| Severe: low Severe: low Severe: low Severe: low 

strength, shrink- strength, strength, shrink- strength, shrink- 
swell, wetness. shrink-swell, swell, wetness. swell, wetness. 
wetness. 
929": 

Fieldon ---------- Severe: wetness, Severe: wetness __| Severe:  wetness..| Severe: wetness --| Severe: wetness, 

cutbanks cave. frost action. 

Canisteo _________ Severe:  wetness..| Severe: wetness | Severe: wetness --| Severe: wetness ..| Severe: frost 
action, wetness. 

932*: 

Glencoe _______ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 

floods. floods. floods. floods. floods, frost 


action. 
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Dassel ..--------- Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 

floods, eutbanks floods. floods. floods. floods, frost 
cave. action. 
94|*: 

Kingston --------- Moderate: Moderate: Moderate: low Moderate: Severe: frost 

wetness. shrink-swell, strength, shrink-swell, action, low 
low strength. wetness, low strength. strength. 
shrink-swell. 

Nicollet یی‎ 200 Moderate: Moderate: Moderate: Moderate: Severe: frost 

wetness. shrink-swell. wetness, shrink-swell. action, low 
shrink-swell. strength. 
46": 

Litchfield ...--.—— Severe: cutbanks | Slight ____________ Moderate: Slight. ао Moderate: frost 

cave. wetness. action, wetness. 

Nicollet ~-----.-__ Moderate: Moderate: Moderate: Moderate: Severe: frost 

wetness. shrink-swell. wetness, shrink-swell. action, low 
shrink-swell. strength. 
947%: 

Madelia ---------- Severe: wetness __| Severe: wetness __| Severe:  wetness..| Severe:  wetness. | Severe: wetness, 

frost action. 

Webster -.П.------ Severe: wetness | Severe: low Severe: low ` Severe: low Severe: low 
strength, shrink- strength, shrink- strength, shrink- strength, shrink- 
swell, wetness. swell, wetness. swell, wetness. swell, wetness. 

960Е“: 

Storden Еее Severe: slope ....| Severe: slope ....| Severe: slope ----| Severe: slope ....| Severe: slope. 

Clarion ---------- Severe: slope ____| Severe: slope ____| Severe: slope ____| Severe: slope ____| Severe: slope. 

9515, 961F* s. Severe: slope ____| Severe: slope - | Severe: slope .---| Severe: slope ____| Severe: slope. 

Storden 

968%: 

Webster —_------- Severe: wetness .| Severe: low Severe: low Severe: low Severe: low . 
strength, shrink- strength, shrink- strength, shrink- strength, shrink- 
swell, wetness. swell, wetness. swell, wetness. swell, wetness. 

Darfur سیپس سے‎ Severe: wetness, Severe: wetness __| Severe: wetness __| Severe: wetness .| Severe: wetness, 

cutbanks cave. frost action. 

Granby ---------- Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 

cutbanks cave, floods. floods. floods. floods. 
floods. 
9785: 

Cordova --------- Severe: wetness | Severe: wetness | Severe: wetness | Severe:  wetness..| Severe: frost 

action, wetness. 

Rolfe auc 2 Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 

floods. low strength, low strength, low strength, low strength, 
shrink-swell. shrink-swell. shrink-swell. shrink-swell. 
992*. 
Rock outcrop. 
Copaston ... Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock, slope. rock, slope. rock, slope. rock, slope. rock, slope. 
996*: 
Beauford ______.__ Severe: wetness, Severe: shrink- Severe: shrink- Severe: wetness, Severe: shrink- 
too clayey. swell, wetness. swell, wetness. corrosive, Swell, wetness. 
shrink-swell. 
Barbert ____.__ Severe: wetness, Severe: shrink- Severe: shrink- Severe: wetness, Severe: shrink- 


floods, too clayey. 


swell, wetness, 
floods. 


swell, wetness, 
floods. 


shrink-swell, 
floods. 


Swell, wetness, 
floods. 
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997*: 
Marha ---------- Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
too clayey. floods, shrink- floods, shrink- floods, shrink- frost action, 
swell. swell, swell. shrink-swell. 
Barbert --------- Severe: wetness, Severe: shrink- Severe: shrink- Severe: wetness, Severe: shrink- 
floods, too clayey. swell, wetness, swell, wetness, shrink-swell, swell, wetness, 
floods. floods. floods. floods. 
i 
Minnetonka _____ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
too clayey. low strength, low strength, low strength, frost action, 
shrink-swell. shrink-swell, shrink-swell. shrink-swell. 
Barbert _______ - Severe: wetness, Severe: shrink- Severe: shrink- Severe: wetness, Severe: shrink- 


floods, too clayey. 


swell, wetness, 
floods. 


swell, wetness, 
floods. 


shrink-swell, 
floods. 


swell, wetness, 
floods. 


1001*, 1002”, 1004*. 
Alluvial land 


1007*. 
Alluvial-Urban 
land 
1032". 
Lake beaches 
1039* 
Urban land 
1053", 
Marsh 
1180977 سد جس سے‎ Severe: excess Severe: excess 
Caron humus, wetness. humus, low 
strength, 
wetness. 
BOB 2 Slight: за Moderate: low 
Grogan strength. 


Severe: excess Severe: excess Severe: excess 
humus, low humus, low humus, low 
strength, strength, strength, 
wetness. wetness. wetness. 
Moderate: low Moderate: low Severe: frost 
strength. strength, slope. action. 


* Зее map unit description for the composition and behavior of the map unit. 


in or on the soil are also important considerations in 
the choice of sites for these structures and were con- 
sidered in determining the ratings. Susceptibility to 
flooding is а serious hazard. 

Local roads and streets referred to in table 6 have 
an all-weather surface that can carry light to medium 
traffic all year. They consist of a subgrade of the under- 
lying soil material; а base of gravel, crushed rock 
fragments, or soil material stabilized with lime or 
cement; and a flexible or rigid surface, commonly 
asphalt or concrete. The roads are graded with soil 
material at hand, and most cuts and fills are less than 
6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill mate- 
rial available are important in design and construction 
of roads and streets. The classifications of the soil and 
the soil texture, density, shrink-swell potential, and 
potential frost action are indieators of the traffie sup- 
porting capacity used in making the ratings. Soil wet- 
ness, flooding, slope, depth to hard rock or very compact 


layers, and eontent of large stones affect stability and 
ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of 
the soil is important in selecting sites for these facilities 
and in identifying limiting soil properties and site 
features to be considered in design and installation. 
Also, those soil properties that affect ease of excavation 
or installation of these facilities will be of interest to 
contractors and local officials. Table 7 shows the degree 
and kind of limitations of each soil for such uses and 
for use of the soil as daily cover for landfills. It is 
important to observe local ordinances and regulations. 

If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
Soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
map symbol absorption fields areas landfill landfill landfill 
[| хаган —— ыы Severe: wetness „| Severe: seepage __| Severe: seepage, Severe: seepage..| Fair: thin layer. 
Minneopa wetness. 
ИЗ: гаг ал ысы таласы Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness. 
Comfrey floods. floods. floods. floods. 
ыы Slight — سم‎ Severe: seepage --| Severe:  seepage..| Severe: seepage __| Fair: thin layer. 
Dickinson i 
387 سے‎ en ак РЬ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness. 
Blue Earth floods floods. floods. floods. 
39: 398 ee Slight) 77 Severe: seepage --| Severe: seepage .| Severe: seepage. | Fair: thin layer. 
Wadena 
41, 41B ------------ Slight: 22-222 сс Severe: seepage | Severe: too sandy, | Severe: seepage --| Fair: thin layer, 
Estherville Seepage. too sandy. 
O ممیت سے‎ Moderate: slope _.| Severe: seepage, Severe: too sandy, | Severe: seepage .| Fair: thin layer, 
Estherville slope. seepage. too sandy, slope. 
62 conos gn ee Moderate: Severe: seepage --| Severe: seepage, Slight ae Fair: too clayey. 
Barrington wetness. wetness. 
C c КА Moderate: percs Moderate: ӨВӨЛ... 428 Slight 2: Fair: too sandy, 
Fedji slowly. seepage. thin layer. 
БОШ o nuce Moderate: peres Moderate: slope, Slight ======E= Slight s. S.S. sss Fair: toosandy, 
Fedji slowly. seepage. thin layer. 
с سس‎ = Е Severe: peres Moderate: excess | Severe:  wetness..| Severe: wetness__| Poor: wetness. 
Brownton slowly. humus. 
ps می‎ Severe: peres Severe: excess Severe: wetness, Severe: wetness, Poor: wetness. 
Саїсо slowly, wetness, humus, wetness, floods. floods. 
floods. floods. 
ФЕ сады далы ы Severe: wetness ..| Severe: wetness --| Severe: wetness __| Severe: wetness __| Poor: wetness. 
Canisteo 
94, 948 22002222 Blight ------------ Moderate: Ti въ Соой. 
Terril seepage, excess 
humus. 
pi je Pr HS Moderate: slope ..| Severe: slope | Slight ------------ Moderate: slope | Fair: slope. 
Terril 
| m "— A: Severe: peres Blight’ £25 Severe: wetness, Moderate: Poor: too clayey. 
Collinwood slowly. too clayey. wetness. 
968: а et Severe: peres Moderate: slope __| Severe: wetness, Moderate: Poor: too clayey. 
Collinwood slowly. too clayey. wetness. 
988 = ==. шш —— ды Severe: peres Severe: slope ____| Severe: wetness, Moderate: Poor: too clayey. 
Collinwood slowly. too clayey. wetness, slope. 
0ا95‎ — R1 Severe: peres Severe: slope ____| Severe: wetness, Severe: slope ----| Poor: tooclayey, 
Collinwood slowly, slope. too clayey. slope. 
ІШ. ссе ы es Severe: depth to Severe: depth to Severe: дер to Slight  -- 70000 Poor: thinlayer. 
Copaston rock. rock. rock. 
OB ns à о aa aaa Moderate: slope, “ص2٤۶‎ Slight |... Good. 
Truman seepage. 
ЕКЕНИНЕ НОЦЕ Moderate: slope __| Severe: slope --44| Slight ------------ Moderate: slope __| Fair: slope. 
Truman 
020: ——— Slight -——-------—- Moderate: slope, Slight ши 0 Slight aee Good 
Clarion seepage. 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
map symbol absorption fields areas landfill landfill landfill 
192 nn ت ےد‎ Moderate: slope --| Severe: slope, Slight em Moderate: slope..| Fair: slope. 
Clarion seepage. 
1020 аана Severe: slope ____| Severe: slope, Moderate: slope..| Severe: slope ----| Poor: slope. 
Clarion seepage. 
18587 ae ia Severe: peres Moderate: slope, Moderate: too Slight: «eco Fair: too clayey. 
Kamrar slowly. seepage, excess clayey. 
humus. 
1055 یر‎ ns Severe: регсѕ Severe: slope .. | Moderate: too Иан Fair: too clayey. 
Kamrar slowly. clayey. 
IOSD aaa aaa Severe: peres Severe: slope ____| Moderate: too Moderate: Боре. | Fair: too clayey, 
Kamrar slowly. clayey. slope. 
HOOD: ERN Moderate: peres Moderate: slope, ӘЛЕ 22 uns Slight: 2-2 Fair: too clayey. 
Lester slowly. seepage. 
[DiC سس ھت کد‎ Moderate: peres Severe: slope | Slight _______ Moderate: slope --| Fair: slope, too 
Lester Slowly, slope. clayey. 
1060, 106E LL Severe: slope ----| Severe: slope ----| Moderate: slope..| Severe: slope ____| Poor: slope. 
Lester 
| ана Severe: peres Severe: wetness __| Severe:  wetness..| Severe: wetness __| Poor: wetness. 
Cordova slowly, wetness. 
ПО ас ыы даш REDE M Severe: wetness, Moderate: excess | Severe: wetness, Severe: wetness __| Poor: wetness, 
Marna percs slowly. humus, wetness. too clayey. too clayey. 
108 zs Severe: wetness | Severe: excess Severe:  wetness. | Severe: wetness __| Poor: wetness. 
Webster humus, wetness. 
ША esse Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness, 
Glencoe floods, peres excess humus, floods. floods. excess humus. 
slowly. floods. 
128, 1288. -------2- Slight: с-сы Severe: seepage --| Severe: seepage __| Severe: seepage..| Good. 
Grogan 
О аасы Severe: wetness ..| Moderate: Severe: wetness ..| Moderate: Fair: too clayey. 
Nicollet wetness. wetness. 
Lr "m Severe: peres Severe: excess Severe: wetness, Severe: wetness, Poor: wetness. 
Okoboji slowly, wetness, humus. floods. floods. 
floods. 
ro Severe: wetness __| Severe: wetness__| Severe: wetness .| Severe: wetness __| Poor: wetness. 
Madelia 
13882- مھ تس سے‎ Severe: peres Moderate: slope..| Severe: too Severe:  wetness..| Poor: too clayey. 
Lerdal slowly. clayey. 
138609: RENE Severe: peres Severe: slope . ..| Severe: too Severe: wetness --| Poor: too clayey. 
Lerdal slowly. clayey. 
Ma Бе ЕЕ Severe: wetness ۔۔‎ Severe: wetness __| Severe: wetness __| Severe: wetness __| Poor: wetness. 
picer 
I5 o id uec e ода Severe: wetness | Severe: seepage, Severe: wetness, Severe: seepage, Poor: wetness. 
Fieldon wetness. seepage. wetness. 
Ip) eem Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness, 
Granby floods. seepage. seepage, floods. seepage, floods. too sandy. 
ШИ ا یں‎ Moderate: Severe: seepage..| Severe: seepage | Severe: seepage .| Fair: too sandy. 
Litchfield wetness. 
183 — eons сш Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness. 
Dassel floods. seepage. floods, seepage. floods, seepage. 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
map symbol absorption fields areas landfill landfill landfill 
]9b سے سے‎ Severe: depth to Severe: depth to Severe: depth to Severe: wetness, Poor: thin layer, 
Joliet rock, wetness, rock, rock, wetness, floods. wetness. 
floods. floods. 
1 Severe: wetness —| Moderate: Severe: wetness __| Moderate: Fair: too clayey. 
Kingston wetness, seepage. wetness. 
үл) EE ONE Severe: wetness, Moderate: excess Severe: wetness, Severe: wetness, Poor: wetness, 
Lura регез slowly, humus. floods. floods. too clayey. 
floods. 
ое мы. Severe: floods, Severe: wetness -| Severe: floods, Severe: floods, Poor: wetness. 
Rolfe peres slowly, wetness, too wetness. 
wetness. clayey. 
22285: سس ھت‎ Slight ------------ Severe: seepage..| Severe: seepage__| Severe: seepage..| Poor: too sandy. 
Lasa 
229: аеш Severe: wetness, Severe: wetness__| Severe: wetness, Severe: wetness__| Poor: wetness, 
Waldorf peres slowly. too clayey. too clayey. 
Зб: а а SEE Severe: percs Moderate: excess | Severe: wetness __| Moderate: Fair: too clayey. 
Guckeen slowly. humus. wetness. 
20 оао а Severe: peres Moderate: slope..| Moderate: too Slight = Fair: too clayey. 
Kilkenny slowly. clayey. 
2380 ———— Severe: peres Severe: slope .. | Moderate: too Moderate: slope._| Fair: too clayey, 
Kilkenny slowly. clayey. slope. 
2380 —__ Severe: peres Severe: slope -- | Moderate: too Severe: slope ____| Poor: slope. 
Kilkenny slowly, slope. clayey, slope. 
سا-239‎ 2 сш шша, Moderate: peres Moderate: Moderate: Moderate: Fair: too clayey. 
Le Sueur slowly. wetness. wetness. wetness. 
"o — БИБ موم ہت کت‎ Severe: seepage. | Severe: seepage __| Severe: seepage .| Good. 
Lomax 
2598 2 Slight ~----------- Moderate: slope, | Slight ----------—- Slight = Good. 
Grays seepage. 
2758 .----ш---екесе-- Slight =. Moderate: Slight а Slight ------------ Good. 
Ocheyedan seepage, excess 
humus, slope. 
ОА دی‎ ыы ыз Severe:  wetness..| Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness. 
Darfur seepage, seepage. seepage. 
285. ۰۷ج‎ Severe: peres Slight _______ Severe: wetness, Moderate: Poor: too clayey. 
Shorewood slowly. too clayey. wetness. 
287 esse сы Severe: wetness, Slight) 2 Severe: wetness, Severe: wetness - | Poor: wetness, 
Minnetonka percs slowly. too clayey. too clayey. 
TÜ کد‎ Severe: peres Moderate: Severe: wetness __| Severe: wetness __| Poor: wetness, 
Beauford slowly, wetness. excess humus. too clayey. 
SU === و‎ Severe: percs Slight: «m Severe: wetness, Moderate: Poor: too clayey. 
Shorewood slowly. too clayey. wetness. 
ti د‎ ы Severe: wetness, Moderate: Severe: wetness .| Severe:  wetness..| Poor: wetness, 
Baroda percs slowly. excess humus. too clayey. 
crc MENU ura Severe: floods, Severe: floods, Severe: floods, Severe: floods, Poor: wetness. 
Oshawa percs slowly, wetness. wetness. wetness, 
wetness. 
T Severe: peres Slight سی‎ a Severe: floods, Severe: floods, Poor: wetness, 
Barbert slowly, wetness. wetness. wetness. too clayey. 
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Soil name and 


Septic tank 


Sewage lagoon 


Trench sanitary 


Area sanitary 


Daily cover for 


map symbol absorption fields areas landfill landfill landfill 
32| ——— Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness, 
Tilfer depth to rock. depth to rock. depth to rock. depth to rock. area reclaim. 
329. 7ھ‎ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness. 
Chaska floods. floods, seepage. floods, seepage. floods. 
M چک ت ی‎ Severe: peres Severe: excess Severe: wetness, Severe: wetness, Poor: wetness. 
Са со slowly, wetness, humus, wetness, floods. floods. 
floods. floods. 
ЭШЕ T — Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness. 
Comfrey floods. floods. floods. floods. 
стена ВИННИ Severe: floods ____| Severe: floods ...| Severe: floods ...| Severe: floods -- | Good. 
Dorchester 
38087 22 Moderate: depth Severe: веераге. | Severe: seepage, Severe: seepage .| Poor: too sandy. 
Lasa to rock. depth to rock. 
360Е --------------- Severe: slope ....| Severe: seepage, Severe: seepage, Severe: seepage, Poor: too sandy, 
Lasa slope. depth to rock. slope. slope. 
363 ---------------- Severe: floods ---| Severe: seepage -- Severe: seepage, Severe: seepage, Fair: thinlayer. 
Minneopa floods. floods. 
364. تاس یکن‎ mme à Severe: wetness, Moderate: Severe: wetness, Severe: wetness __| Poor:  wetness, 
Minnetonka percs slowly. seepage, wetness. too clayey. too clayey. 
4 | M رر‎ PENES Severe: wetness, Severe: wetness .| Severe:  wetness..| Severe: wetness __İ Poor: wetness. 
Hamel percs slowly. 
440 سس تم‎ Severe: depth to Severe: depth to Severe: depth to Slight eee Poor: thin layer. 
Copaston rock. rock. rock. 
448 ت‎ Severe: wetness, Severe: wetness -- Moderate: Slight. ------------ Poor: thinlayer. 
Shorewood регсв slowly. wetness. 
Lc MER Severe: floods ___| Severe: floods ...| Severe: floods ---| Severe: floods ...| Good. 
Dorchester 
v -————— Severe: wetness, Severe: excess Severe: excess Severe: wetness, Poor: excess 
Caron floods. humus, wetness, humus, wetness, floods. humus, wetness. 
floods. floods. 
DOS memes Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness, 
Muskego floods floods, excess floods, excess floods. hard to pack. 
humus. humus. 
539, 548... Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: excess 
Palms flood excess humus, floods, seepage. floods, seepage. humus, hard to 
seepage. pack. 
88517 да асыны Severe: wetness --| Severe: wetness, Severe: wetness, Severe: wetness ۔۔‎ Poor: wetness. 
Chaska seepage. seepage. 
852778637 eS بس سخ‎ Severe: depth to Severe: depth to Severe: depth to Slight --2-------- Poor: thin layer. 
Copaston rock rock. rock. 
СЕЗ ae ый Severe: perces Severe: wetness | Severe: wetness __| Severe:  wetness..| Poor: wetness. 
Cordova slowly, wetness. 
پان ات8588‎ ден Severe: wetness __| Severe: wetness__| Severe: wetness __| Moderate: Good. 
Dorchester wetness. 
BEGE иш Slight. سے‎ oo Moderate: Slight. e Slight ------------ Good. 
Terril seepage, excess 
humus. 
ВОС ecc Moderate: slope __| Severe: slope ....| Moderate: slope ..| Slight == Fair: slope. 


Terril 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
map symbol absorption fields areas landfill landfill landfill 
909С*: 

Balls s > Moderate: slope __| Severe: slope ----| Slight ------------ Moderate: slope | Fair: slope. 

Truman ---------- Moderate: slope --| Severe: slope ....| Slight ------------ Moderate: slope --| Fair: slope. 

909D*: 

Bold = Severe: slope ----| Severe: slope . ..| Moderate: slope --| Severe: slope ____| Poor: slope. 

Truman 222-222 Severe: slope ----| Severe: slope -- | Moderate: slope --| Severe: slope ____| Poor: slope. 

919": 
Canisteo --------- Severe: wetness | Severe:  wetness..| Severe: wetness __| Severe:  wetness..| Poor: wetness. 
Fieldon . Severe:  wetness..| Severe: seepage, Severe: wetness, Severe: seepage, Poor: wetness. 
wetness. seepage. wetness. 
92085: . : . 

Clarion ---------- Slight: эхэн Moderate: slope, Slight تی سے‎ Slight 4 Соой. 

зеераре. 

Estherville ------- Shght аа Severe: seepage .| Severe: too sandy, | Severe: seepage..| Fair: thin layer, 

seepage. too sandy. 
920C*: А 

Clarion _____ Moderate: slope --| Severe: slope, Slight ------ Moderate: slope __| Fair: slope. 

seepage. 

Estherville _______ Moderate: slope --| Severe: seepage, Severe: too sandy, | Severe: seepage..| Fair: thin layer, 

slope. Seepage. too sandy, slope. 
920D*: 

Clarion 444422 Severe: slope ....|. Severe: slope, Moderate: slope | Severe: slope -___| Poor: slope. 

seepage. 

Estherville ------- Severe: slope ----| Severe: seepage, Severe: toosandy,| Severe: seepage, Poor: slope. 

slope. seepage. slope. 
921C*: | | 

Clarion LL Moderate: slope --| Severe: slope | Slight ------------ Moderate: slope __| Fair: slope. 

Storden 20200000 Moderate: Біоре--| Severe: slope | Slight ------------ Moderate: slope. | Fair: slope. 

921D*: 

Clarion ~~. ..___. Severe: slope ____| Severe: slope . ..| Moderate: slope --| Severe: slope ....| Poor: slope. 
Storden |... Severe: slope ____| Severe: slope ....| Moderate: slope --| Severe: slope ....| Poor: slope. 
990 ی دد‎ A. Severe: depth to Severe: depth to Severe: depth to Slight __ À Poor: thin layer. 

Copaston rock. rock. rock. 

926": 

Darfur 2222 Severe: wetness --| Severe: wetness, Severe: wetness, Severe: wetness, Poor: ‘wetness. 

seepage. seepage. seepage. 

Webster |... Severe: wetness__| Severe: excess Severe: wetness --| Severe:  wetness..| Poor: wetness. 

humus, wetness. 
929": 

Fieldon |... Severe: wetness .| Severe: seepage, Severe: wetness, Severe: seepage, Poor: wetness. 

wetness. seepage. wetness. 

Canisteo --------- Severe: wetness --| Severe: wetness --| Severe: wetness | Severe: wetness __| Poor: wetness. 

932*: 

Glencoe ___ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness, 
floods, percs excess humus, floods. floods. excess humus. 
slowly. floods. 

Dassel ___ Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness. 
floods. floods, seepage. floods, seepage. floods, seepage. 
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Soil name and Septic tank Sewage lagoon Trench sanitary Area sanitary Daily cover for 
map symbol absorption fields areas landfill landfill landfill 
9415: : 
Kingston --------- Severe: wetness --| Moderate: Severe: wetness --| Moderate: Fair: too clayey. 
wetness, seepage. wetness. 
Nicollet === Severe: wetness __| Moderate: Severe: wetness --| Moderate: Fair: too clayey. 
wetness, seepage. wetness. 
9465: . 
Litchfield -------- Moderate: Severe: seepage..| Severe: seepage..| Severe: seepage..| Fair: too sandy. 
wetness. 
Nicollet --------- Severe: wetness .| Moderate: Severe: wetness .| Moderate: Fair: too clayey. 
wetness, seepage. wetness. 
947*: 
Madelia --------- Severe: wetness __| Severe: wetness .| Severe:  wetness..| Severe: wetness __| Poor: wetness. 
Webster +0 Severe: wetness __| Severe: excess Severe:  wetness..| Severe:  wetness..| Poor: wetness. 
humus, wetness. 
9۵0۴۰ 
Storden ---------- Severe: slope ----| Severe: slope - | Moderate: slope --| Severe: slope ----| Poor: slope. 
960E*: 
ھ۶‎ 288867 Severe: slope ....| Severe: slope ....| Moderate: slope..| Severe: slope ---- Poor: slope. 
961*96] F" ہے ہے‎ Severe: slope ....| Severe: slope ....| Severe: slope ----| Severe: slope ---.| Poor: slope. 
Storden 
988%: 
Webster ---------- Severe:  wetness..| Severe: excess Severe:  wetness..| Severe: wetness __| Poor: wetness. 
humus, wetness. 
Darfur ---------- Severe: wetness __| Severe: wetness, Severe: wetness, Severe:  wetness, Poor: wetness. 
seepage. seepage. seepage. 
Granby ---- Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Poor: wetness, 
floods. seepage, floods. seepage, floods. seepage, floods. too sandy. 
9785: 
Cordova --------- Severe: peres Severe: wetness | Severe: wetness __| Severe:  wetness. | Poor: wetness. 
slowly, wetness. 
Rolfe) ¿ Severe: floods, Severe:  wetness..| Severe: floods, Severe: floods, Poor: wetness. 
perces slowly, wetness, too wetness. 
wetness. clayey. 
992*: 
Rock outcrop. 
Copaston --------- Severe: depthto Severe: depth to Severe: depthto Severe: slope -___| Poor: thin layer, 
rock, slope. rock, slope. rock. slope. 
996*: 
Beauford —___----- Severe: perces Moderate: excess | Severe:  wetness..| Severe:  wetness. | Poor: wetness, 
slowly, wetness. humus. too clayey. 
Barbert ---------- Severe: peres 1,9 Severe: floods, Severe: floods, Poor: wetness, 
slowly, wetness. wetness. wetness. too clayey. 
997": 
Marna ----------- Severe: wetness, Moderate: excess | Severe: wetness, Severe: wetness __| Poor: wetness, 
peres slowly. humus, wetness. too clayey. too clayey. 
Barbert _ _ Severe: peres Shehit e eh ew Severe: floods, Severe: floods, Poor: wetness, 
‘slowly, wetness. wetness. wetness. too clayey. 
998": 
Minnetonka ------ Severe: wetness, Slight |. ___ Severe: wetness, Severe:  wetness..| Poor: wetness, 
percs slowly. too clayey. : too clayey. 
Barbert ---------- Severe: percs Slight seorsa Severe: floods, Severe: floods, Poor: wetness, 
slowly, wetness. wetness. wetness. too clayey. 
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Sewage lagoon 
areas 


Septic tank 
absorption fields 


Soil name and 
map symbol 


Trench sanitary Area sanitary 


Daily cover for 
landfill landfill 


landfill 


1001*, 1002*, 10045. 
Alluvial land 


1007*. 
Alluvial-Urban 
land 


1032*. 
Lake beaches 


1039". 
Urban land 


wetness __| Severe: excess 
humus, wetness. 


1801 ы 
Grogan 


Severe: 


seepage __| Severe: 


wetness __| Poor: excess 
humus, wetness. 


Severe: excess Severe: 


humus, wetness. 


seepage - | Severe: seepage -.| Good. 


*See map unit description for the composition and behavior of the map unit. 


planning and design; and if severe, soil properties or 
site features are so unfavorable or difficult to overcome 
that major soil reclamation, special designs, or inten- 
sive maintenance is required. Soil suitability is rated 
by the terms good, fair, or poor, which, respectively, 
mean about the same as the terms slight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features consid- 
ered are those that affect the absorption of the effluent 
and those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are 
installed on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the 
effluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, а 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so 
that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
Slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 


material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter 
and those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, 
contamination of ground water is a hazard where the 
Seasonal high water table is above the level of the 
lagoon floor. In soils where the water table is seasonally 
high, seepage of ground water into the lagoon can 
Seriously reduce the lagoon's capacity for liquid waste. 
Slope, depth to bedrock, and susceptibility to flooding 
also affect the suitability of sites for sewage lagoons or 
the cost of construction. Shear strength and perme- 
ability of compacted soil material affect the per- 
formance of embankments. 

Sanitary landfill is а method of disposing of solid 
waste by placing refuse in successive layers either in 
excavated trenches or on the surface of the soil. The 
waste is spread, compacted, and covered daily with a 
thin layer of soil material. Landfill areas are subject 
to heavy vehicular traffic. Risk of polluting ground 
water and trafficability affect the suitability of a soil 
for this use. The best soils have a loamy or silty texture, 
have moderate to slow permeability, are deep to a sea- 
sonal water table, and are not subject to flooding. 
Clayey soils are likely to be sticky and difficult to 
Spread. Sandy or gravelly soils generally have rapid 
permeability, which might allow noxious liquids to 
contaminate ground water. Soil wetness сал be a limita- 
Поп, because operating heavy equipment оп a wet soil 
is difficult. Seepage into the refuse increases the risk 
of pollution of ground water. 

Ease of excavation affects the suitability of a soil 
for the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
Seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 7 
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See text for definitions of 
“good,” “fair,” “poor,” and “unsuited.” Absence of an entry means soil was not rated] 


pure اہ سے‎ Roadfill Sand Gravel Topsoil 

| cec | Good 1ءء‎ Poor: excess fines ----| Unsuited -------------- Good. 
Minneopa 

| .بب‎ IR EU = == Poor: wetness -------- Unsuited -ص‎ 07 Unsuited -------------- Poor: wetness. 
Comfrey 

T ITB سے‎ = eec Good. aaa Fair: excess fines ----| Unsuited -----_---_-___ Good. 
Dickinson I 

à Poor: low strength ---| Unsuited ______ Unsuited ٣ +0 Poor: wetness. 
Blue Earth 

39,  ——— un Good pee — Ó Good) ==, کپ‎ Fair: excess fines ----| Poor: area reclaim. 
Wadena 

41,418, МО ue e 000 سے وو سس ےج‎ Good. uoc 000 ы موی‎ ыды Poor: area reclaim. 
Estherville 

BD ND EE гыш Poor: low strength ___| Unsuited ----------- Unsuited ___ Fair: thin layer. 
Barrington 

69, 698 سس سے‎ Fair: thin layer 0----- Unsuited -2 omae Unsuited -------------- Poor: too sandy. 
Fedji 

p 0 Poor: shrink-swell, Unsuited. = Unsuited _ 22444 Poor: wetness, excess 
Brownton wetness. lime, too clayey. 

a n کے‎ Poor: wetness, Unsuited -П----------- Unsuited |... 2. Poor: wetness. 
Calco shrink-swell, low 

strength. 

эгж Poor: low strength ---| Unsuited -------------- Unsuited 444424 Poor: excess lime,‏ ت ی ھ8 
Canisteo wetness.‏ 

94, 948, 94C =. Fair: low strength ...| Unsuited пл Unsuited |... Goods 
Terril 

ӘБ, .. . 990 Poor: shrink-swell, Unsuited 0تتں>ں6ۃء) سس سد‎ Fair: too clayey. 
Collinwood low strength. 

9 (222 22225 мы зы е зш Poor: shrink-swell, Unsuited |... + 0 Unsuited uu Fair: too clayey, 
Collinwood low strength. slope. 

OSD) 22222222 MEE Poor: shrink-swell, Unsuited -—--~--------- Unsuited ------------—- Poor: slope. 
Collinwood low strength. 

pore Poor: thin layer _____ Unsuited sr Unsuited -------------- Fair: thin layer, 
Copaston area reclaim. 

lOS. ا ك‎ Fair: low strength ___| Unsuited __ -- Unsuited |... Good. 
Truman 

ІП e a RPM НЕЕ Fair: low strength - | Unsuited ~_.-._------__ Unsmiteal а Fair: slope. 
Truman 

1028. ТОС аъш. Fair: low strength ---| Unsuited -------------- Unsuited -.----------- Good. 
Clarion 

| a a Fair: low strength, Unsuited سس سس سے‎ Unsuited cos Poor: slope. 
Clarion slope. 

1058, 105С, 1050 _________ Poor: low strength ...| Unsuited |... ا س۔۔۔‎ Unsuited -.------------ Poor: too clayey. 
Kamrar 

и. Poor: low strength | Unsuited ~———-—------—- Unsuited _.------------ Fair: tooclayey. 
Lester 

ПИ елене нк так нн Poor: low strength - | Unsuited -- 2. Unsuited |... 22 Fair: slope, too 
Lester clayey. 
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map symbol ra ps 

1060, 1066 2. aa Poor: low strength ...| Unsuited ---——----—-—-—- Unsuited 2... Poor: slope. 
Lester 

0 ы шаш Poor: wetness 20000222 Unsuited == Unsuited |... Poor: wetness. 
Cordova 

人 Poor: shrink-swell, Unsuited |... بس‎ Unsuited -П--(4ш4------- Poor: too clayey, 
Marna wetness. wetness. 

нэ ЕО aga st Poor: wetness, Unstited -= Unsuited ла Poor: wetness.‏ ا 
Webster Shrink-swell, low‏ 

strength. 

TE — Poor: wetness, low Uneuited аана Unsiited 1... Poor: wetness. 
Glencoe strength. 

28, 1288 0 00003 0 (1004: == =: = see Unsuited -------------- Unsuited |... Good 
Grogan 

| CREE ہے‎ Poor: low strength | Unsuited _______ Unsuited |... 0000 Fair: too clayey. 
Nicollet 

[сс E ERE NERE EEE EEE Poor: wetness, low Unsuited ------------__ Unsuited ___ Poor: wetness. 
Okoboji strength, shrink-swell. 

|3 n = = Poor: wetness ________ 188:1:19) 1-0 2 Unsuited 44444443 Poor: wetness. 
Madelia 

13882, ses oT Poor: shrink-swell, Unsuited -------------- Unsuited |. ّ‌ ‪ّ)ی١۶یص‎ Fair: too elayey. 
Lerdal low strength. 

11222 lu — S Poor: shrink-swell, 1183102060 T — Unsuited ___________ Fair: too clayey, 
Lerdal low strength. slope. 

E O E 1:7 Poor: wetness, low Unsuited -—------------ Unsuited - Poor: wetness, 
Spicer strength. excess lime. 

| ес حسم‎ адым Poor: wetness 2002-0-- Fair: excess fines | Unsuited ______________ Poor: wetness. 
Fieldon 

۰:۸۶ Poor: wetness 22000002 (eno p ےس مب‎ Unsuited ___ Poor: wetness. 
Granby 

12 eee 9 - 9 7 Fair: wetness __ Fair: excess fines ____| Poor: excess fines ____| Poor: too sandy. 
Litchfield 

人 Poor: wetness _______ Poor: excess fines | ٤ ص9 ص777‎ Poor: wetness. 
Dassel 

| Poor: wetness, thin Unsuited -.------------ ں7‎ Poor: wetness, area 
Joliet layer. reclaim. 

Е ЕЕ Poor: low strength | Unsuited |... Unsuited |... 2 -- Fair: too clayey. 
Kingston 

DW moe .مت‎ с лш дылы, Poor: shrink-swell, Unsuited -----------——- Unsuited |... -- Poor: wetness, too 
Lura wetness. clayey. 

нр Бр Poor: low strength, Unsuited ------------- Unsuited 2208. | Poor: wetness.‏ ی 
Rolfe shrink-swell, wetness.‏ 

D ہدیس سے‎ Good 二 = 三 Poor: excess fines | Unsuited _-___-____.___ Poor: too sandy. 
аба 

D ee шы Poor: wetness, Unsuited ____________ Unsuited |... _ Poor: wetness, too 
Waldorf shrink-swell. clayey. 

230% Seco سی‎ f СТЫ Poor: low strength ____| Unsuited - Unsuited 2۵۷ Fair: too clayey. 
Guckeen 

3188 00۳ Poor: low strength ____| Unsuited ______________ Unsuited -..442--2-- Fair: too clayey. 


Kilkenny 
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Soil name and 


map symbol Roadfill Sand Gravel Topsoil 

2307.21.62. ما ناو‎ Poor: low strength ____| Unsuited -------------- Unsuited ==". Fair: too clayey, 
Kilkenny slope. 

ор 9۶ Poor: low strength ____| Unsuited -------------- Unsuited سس ےس ہے‎ Poor: slope. 
Kilkenny 

Poor: low strength ____| Unsuited пл Unsuited ___ Fair: too clayey.‏ 99۶صص 
Le Sueur‏ 

人 Fair: low strength | Good ----------------- Unsuited -~--~ Good. 
Lomax 

ЕН Poor: low strength ____| Unsuited -------------- Unsuited  ص‎ 0 Fair: thin layer. 
Grays 

одел Fair: low strength ----| Unsuited == Unsuited = 9 Good. 
Ocheyedan 

281, سی لے سس ات کت‎ ue Poor: wetness 20------ Poor: excess fines | Unsuited 222 Poor: wetness. 
Darfur 

НЕ Poor: shrink-swell, Unsuited |... Unsuited |... 0007 Fair: thin layer, too 
Shorewood low strength. clayey. 

НЕЕ ылады Poor: shrink-swell, Unsuited -________ . Unsuited -------------- Poor: too clayey, 
Minnetonka wetness. wetness. 

310: ааа Poor: shrink-swell, Unsuited __________ Unsuited تس سے سے‎ Lc Poor: too clayey, 
Beauford wetness. wetness. 

31 с-12-252 22222223 :2о8:2222 Poor: shrink-swell, Unsuited | Unsuited -----2-------- Poor: too clayey. 
Shorewood low strength. 

Iie ndi e eo cec Poor: wetness, Unsuited ___ سس‎ Unsuited ۔۔۔۔۔۔۔ ہے‎ Poor: wetness, too 
Baroda shrink-swell. clayey. 

ЕЕ Ч Poor: wetness 2022---- Unsuited ___ Unsuited ___ 2 Poor: wetness. 
Oshawa 

| 网 Poor: shrink-swell, Unsuited = Unsuited 44223 Poor: wetness. 
Barbert wetness. 

ИЕ Poor: wetness, area Unsuited ___ 70ص ص۶ --س‎ Poor: wetness, area 
Tilfer reclaim. reclaim. 

329 ы سے ا‎ ee А Poor: wetness -------- Unsuited ______________ Unsuited ____ Poor: wetness, excess 
Chaska lime. 

24 esse — ыш. Poor: wetness, Unsuited -П---------- Unsuited |... لت‎ Poor: wetness. 
Calco shrink-swell, low 

strength. 

352: азастан с — шы Poor: wetness -------- Unsuited 二 see Unsuited _-------------- Poor: wetness. 
Comfrey 

OA E ы امو اھب‎ Poor: low strength | Unsuited |... 2. Unsuited ___ Fair: excess lime. 
Dorchester 

3608 ———— — H GOO -= Poor: excess fines | Unsuited |... Poor: too sandy. 
ава, 

OE و وا مس‎ 5. ы Fair: slope ---------- Poor: excess fines ____| Unsuited -------------- Poor: too sandy, 
Lasa slope. 

ЗЭ сл P (5006: езшш ы ш ш Poor: excess fines ____| Unsuited _-__ Good 
Minneopa 

IA ا‎ Poor: shrink-swell, Unsuited |... 2... Unsuited --—---~-—------ Poor: too clayey, 
Minnetonka wetness. wetness. 

D c TEM Poor: wetness, low Unguited. сасыса ды Unsuited |... 22. Poor: wetness. 
Hamel strength. 
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puce Roadfill Sand Gravel Topsoil 
AAO: oes ee тысы. Poor: thin layer ______ Unsuited =. Unsuited __-_-______ Fair: thin layer. 
Copaston 
ЕЕ Poor: low strength, Unsuited === 1. Unsuited |... Fair: too clayey. 
Shorewood shrink-swell. 
۰9۰99 3 Poor: low strength ...| Unsuited - Unsuited .. تیب‎ 0 Fair: excess lime. 
Dorchester 
С РЕ аА ILE Poor: excess humus, Unsuited == Unsuited -----_-_-----_ Poor: wetness. 
Caron wetness. 
Lp شس‎ ur Ge ہمرس‎ Poor: wetness, low Unsuited -4--22--- Unsuited |... Poor: wetness, excess 
Muskego strength. humus. 
849, 548 ج سے‎ Poor: wetness, excess Unsuited _____________ Unsuited --—-—--------- Poor: wetness. 
Palms humus. 
BEN چ‎ Poor: wetness ______ Unsuited ---------2-2-- Unsuited |... Poor: wetness, excess 
Chaska lime. 
85277 ERE "| Poor: thin layer _____ Unsuited === 79 یی‎ Fair: thin layer. 
Copaston 
BIE ЕНИС НЕННЕ Poor: thin layer _____ Unsuited ____ Unsuited - Poor: large stones. 
Copaston 
554 Poor: wetness -------- Unsuited === Unsuited |... Poor: wetness. 
Cordova 
8555 و‎ Poor: low strength | Unsuited пл Unsuited ___ فس۶‎ Fair: excess lime. 
Dorchester 
8568", B56C* 22222222 Fair: low strength ...| Unsuited ____________ Unsuited 2.222222 Сооа 
Terril 
909C*: . 
Bold = ea Fair: low strength | Unsuited _____________ Unsuited ______ Fair: slope. 
Truman a 0 Fair: low strength ...| 7777۶ 9087885  + 7 __  ں ت‎ 77 Fair: slope. 
909D*: 
Bold sunset ےی‎ Fair: low strength, Unsuited _____ Unsuited ______________ Poor: slope. 
slope. 
Truman -------------- Fair: low strength, Unsuited ..П-------- Unsuited u L uu... Poor: slope. 
slope. 
9195: А 
Canisteo .------------- Poor: low strength | Unsuited ______________ Unsuited |... Poor: excess lime, 
wetness. 
Fieldon ________._____ Poor: wetness -____ Fair: excess fines ____| Unsuited пл Poor: wetness. 
920B*, 920C*: 
Clarion а Fair: low strength ...| Unsuited 2222-2222 Unsuited 2. Good. 
Estherville __ Good! aset وی رو‎ (ооф ء‎ 97 Good ہے‎ 1 Poor: area reclaim. 
920D*: 
(Dor esc Fair: low strength ___| Unsuited 20202222 Unsuited -- Fair: slope. 
Estherville -П----2---- Fair: slope __________ Good), Za re GOO METRE Poor: area reclaim, 
slope. 
921C*: 
Clarion یی‎ Fair: low strength ...| Unsuited ______________ Unsuited 9-97 Good. 
Storden 9ی‎ Fair: low strength ...| Unsuited ______________ Unsuited. ac cl Fair: slope, thin 


layer. 
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Soil name and 


excess lime, 


map symbol Roadfill Sand Gravel Topsoil 
921D*: 
Clarion ===... ts. Fair: slope, low Unsuited 0, 2. Unsuited а Fair: slope. 
strength. 
Storden 9 030صص‎ Fair: slope, low Unsuited |... 444 Unsuited |... Poor: slope. 
strength. 
ШЕ سے یہو‎ uiae Reed Poor: thin Їауег------ Unsuited ____ 0 Unsuited سم سے‎ Fair: thin layer. 
Copaston 
926*: 
Darfur ------- سد‎ Poor: wetness -------- Poor: excess fines ----| Unsuited = Poor: wetness. 
Webster = Poor: wetness, Unsuited ===: Unsuited |... Poor: wetness. 
shrink-swell, low 
strength. 
929": 
Fieldon 24242335 Poor: wetness -------- Fair: excess fines ----| Unsuited ___________ Poor: wetness. 
Canisteo ------------- Poor: low strength ---| Unsuited -------------- Unsuited _______ 0 Poor: 
wetness. 
932*: 
Glencoe -------------- Poor: wetness, low Unsuited 2... Unsuited |... Poor: wetness. 
strength. 
Dassel سے سے‎ Poor: wetness -00-----| Poor: excess fines ____| Unsuited пл Poor: wetness. 
94|*: 
Kingston _______ Poor: low strength ___| Unsuited __ 2... Unsuited ____ Fair: too clayey. 
Nicollet. 2... Poor: low strength ...| Unsuited ___ Unsuited |... Fair: too clayey. 
945*: 
12161614 „аьыы Fair: wetness -------- Fair: excess fines ....| Poor: excess fines ____| Poor: too sandy. 
Nicollet ------------- Poor: low strength | Unsuited |... Unsuited |... Fair: too clayey. 
947*: 
Madélia -:-2: = аш 4 Poor: wetness -0------ Unsuited -----------——- Unsuited ---———---- Poor: wetness. 
Webster „ашаны Poor: wetness, Unsuited ___ __ Unsuited 2-2 Poor: wetness. 
shrink-swell, low 
strength. 
960E*: 2 
Storden uu Fair: slope, low Unsuited |. c Lll Unsuited ----------- Poor: slope. 
strength. 
Clarion." 2" Fair: low strength, Unsuited = Unsuited _________ Poor: slope. 
slope. 
9519.951890 p Poor: slope ---------- Unsuited LL Unsuited _---------- Poor: slope. 
Storden 
968": 
Webster ----------- Poor: wetness, Unsuited -~—--------——- Unsuited а Poor: wetness. 
shrink-swell, low 
strength. 
DOIG? Lun ns Poor: wetness -------- Poor: excess fines | Unsuited ----------- Poor: wetness. 
Granby -------------- Poor: wetness -------- (3004: Eee Unsuited ..- Poor: wetness. 
978*: 
Cordova c2 Poor: frost action, Unsuited ص9‎ Unsuited _________ Poor: wetness. 
wetness. 
Rolfe 二 = Poor: low strength, Unsuited |... 2 Unsuited _______ Poor: wetness. 


shrink-swell, wetness. 
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map symbol Roadfill Sand Gravel Topsoil 
992*: 
Rock outcrop. 
Сора оп Poor: thin layer ------ Unsuited |... ass Unsuited -... 444422 Poor: slope. 
996*: . 
Beauford -----------— Poor: shrink-swell, Unsuited سا سے سے‎ Unsuited ___ -—— Poor: too clayey, 
wetness. wetness, 
Barbert |... À Poor: shrink-swell ----| Unsuited ______________ Unsuited ___________ Poor: wetness. 
997*: 
Marna _____ Poor: shrink-swell, Unsuited ла Unsuited ... _____ Poor: too clayey, 
wetness. wetness. 
Barbert 0٣ Poor: shrink-swell ----| Unsuited пл Unsuited 4422 Poor: wetness. 
998*: ў 
Minnetonka ------———— Poor: shrink-swell, Unsuited |... Unsuited 2.22 Poor: too clayey, 
wetness, wetness. 
Barbert 4-2 Poor: shrink-swell ____| ла... Unsuited ___________ Poor: wetness. 
1001*, 1002*, 10045. 
Alluvial land 
1007*. 
Alluvial-Urban land 
1032*. 
Lake beaches 
1039*, 
Urban land 
10535, 
Marsh 
1800: саса c Poor: excess humus, Unsuited ....---------- Unsuited -------------- Poor: wetness. 
Caron wetness. 4 
BOB à 12004 eec Unsuited un Unsuited ______________ Good 
Grogan 


*See map unit description for the composition and behavior of the map unit. 


apply only to the soil material within а depth of about 
6 feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
Stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should 
be suitable for growing plants. Of all the horizons, the 
А horizon in most soils has the best workability, more 
organie matter, and the best potential for growing 
plants. Thus, for either the area- or trench-type landfill, 
stockpiling material from the A horizon for use as the 
surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
3015 surrounding the sites should be evaluated. Other 


factors to be evaluated are those that affect reclamation 
of the borrow areas. These factors include slope, 
erodibility, and potential for plant growth. 


Construction materials 


The suitability of each soil as а source of roadfill, 
sand, gravel, and topsoil is indicated in table 8 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important factors in rating soils for use as construction 
materials. Each soil is evaluated to the depth observed, 
generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as а, source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. 
The ratings reflect the ease of excavating and working 
the material and the expected performance of the 
material where it has been compacted and adequately 
drained. The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings, but 
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence of an entry means soil 
was not evaluated] 


: Рол4 Embankments 
Soil name and : ; 2 : + as Terraces and Grassed 
map symbol За dikes. and Drainage Irrigation diversions waterways 
ЇГ eddie Seepage ------- Piping =: Not needed ____| Fast intake, Not needed ____| Favorable. 
Minneopa wetness, 
floods. 
e E E A AAE Favorable _____ Compressible, Wetness, Wetness, Not needed ----| Wetness. 
Comfrey low strength. floods. floods. 
27:278 Е ВЕ Seepage ------- Seepage, Not needed ....| Soil blowing, Too sandy, soil | Droughty. 
Dickinson piping. droughty, blowing, 
fast intake. complex slope. 
35: تھے‎ toed Favorable _____ Low strength, Wetness, Wetness ----- Not needed ____| Wetness. 
Blue Earth compressible, floods. 
excess humus. 
39 З9В m — Seepage ------- Seepage ------- Not needed ___.| Droughty, Rooting depth ..| Rooting depth. 
Wadena rooting depth. 
41, 41B 2-------------- Seepage ------- Seepage, Not needed ____| Rooting depth, | Rooting depth, | Rooting depth. 
Estherville piping. droughty. too sandy. 
WIG, ی‎ ns Seepage ------- Seepage, Not needed ----| Complex slope, Complex slope, Slope, rooting 
Estherville piping. rooting depth, rooting depth, depth. 
droughty. too sandy. 
2 ИТ ees Seepage ------ Low strength, Not needed | Favorable _____ Erodes easily - | Erodes easily. 
Barrington piping. 
Se НЕЕ Seepage ------- Favorable ----- Not needed ----| Droughty, Soil blowing, Droughty, | 
Fedji soil blowing. too sandy, erodes easily, 
slope. slope. 
Bh cssanonanrenmin Favorable _____ Compressible, Регсз slowly, Slow intake, Not needed ____| Peres slowly, 
Brownton low strength. wetness. wetness. wetness. 
ВЭ -———— وت‎ Favorable _____ Compressible, Floods, wetness, | Floods, Not needed ....| Wetness. 
Calco low strength, frost action. wetness. 
hard to pack. 
86 ------------------ Favorable _____ Compressible, Favorable _____ Wetness ------- Not needed | Wetness. 
Canisteo low strength. 
94, 948 94C 2-2 Favorable ----- Low strength, | Not needed ___.| Slope --------- Favorable _____ Favorable. 
Terril compressible. 
95, JEB: еселе а Favorable _____ Compressible, Not needed ....| Peres slowly, Percs slowly ___| Peres slowly. 
Collinwood low strength, slow intake. 
shrink-swell. 
96C, 96D ------------- Slope -..------ Compressible, Not needed ....| Peres slowly, Peres slowly, Peres slowly, 
Collinwood low strength, slow intake, slope. Slope. 
shrink-swell. slope. 
100 ---------------- Depth to rock ..| Thin layer _____ Not needed __ | Droughty, Depth to rock __] Rooting depth. 
Copaston rooting depth. 
1018: ores „ышы ы Seepage _______| Piping, Not needed | Favorable _____ Favorable ----- Erodes easily, 
Truman low strength, slope. 
1801007 2ے‎ — Seepage ------- Piping, Not needed ..--| Erodes easily, Slope, erodes Erodes easily, 
Truman low strength. slope. easily. slope. 
1028, 102C, 102D _ Favorable _____ Low strength, Not needed ....| Complex slope, Complex slope, Erodes easily. 
larion piping. erodes easily. erodes easily. 
1058, 105C, 1050 Favorable _____ Low strength, Not needed ....| Slow intake, Favorable _____ Peres slowly. 
Kamrar compressible, percs slowly, 


shrink-swell. slope. 


Soil name and 
map symbol 


Lester 
109 


114 
Glencoe 


128, 1288 
Стогап 


134 
Okoboji 


Lerda 


178 


183 


197 
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Pond Embankments, 
reservoir dikes, and Drainage Irrigation Terraces and маны 
areas levees i 8 waterways 
шаш Low strength - | Not needed ____| Complex slope, Complex slope, Erodes easily, 
erodes easily. erodes easily. slope. 
Favorable .. Low strength ..| Peres slowly, Wetness ------- Not needed ____| Регсз slowly, 
frost action. wetness. 
Favorable _____ Shrink-swell, Peres slowly, Slow intake, Not needed ....| Peres slowly, 
low strength, wetness, wetness. wetness. 
compressible. frost action. 
Favorable _____| Compressible, Wetness, Wetness, slow | Not needed ____| Wetness, 
low strength, frost action. intake. 
hard to pack. 
Favorable .....| Compressible, Wetness, Wetness ------- Not needed ....| Wetness. 
low strength. floods. 
Seepage ------- Piping, Not needed ----| Favorable _____ Favorable -П---- Erodes easily, 
low strength. slope. 
Favorable ____ Shrink-swell, Not needed ----| Wetness ------- Not needed ____| Favorable. 
low strength, 
piping. 
Favorable _____| Compressible, Percs slowly, Wetness, регсз | Not needed ____| Not needed. 
low strength, poor outlets, slowly. 
shrink-swell. wetness. 
Favorable _____ Erodes easily, Wetness, frost | Wetness ___ Not needed ____| Wetness. 
low strength, action, floods. 
piping. 
Favorable _____ Shrink-swell, Complex slope, | Complex slope, | Complex slope, | Peres slowly, 
erodes easily. peres slowly, peres slowly, percs slowly, slope, 
wetness. wetness. wetness. wetness. 
Seepage -_------ Low strength, Wetness, Wetness . ___ Not needed ____| Wetness. 
piping, frost action. 
erodes easily. 
Seepage 2. Рїрше, Cutbanks cave, | Wetness ------- Wetness _______| Wetness. 
compressible. wetness. 
Seepage . Seepage, Cutbanks cave, | Wetness, fast Not needed ....| Wetness. 
piping. floods. intake, floods. 
Seepage ______ Piping 22 Not needed ____| Seepage, Not needed ....| Rooting depth. 
wetness. 
Seepage -.-4--| Piping _______. Wetness, floods, | Wetness ------- Not needed ....| Wetness. 
cutbanks 
cave. 
Depth to rock __| Thin layer _____ Poor outlets - | Wetness _______ Not needed ....| Not needed. 
Favorable _____ Low strength, Not needed . | Favorable _____| Not needed ....| Favorable. 
piping. 
shrink-swell. 
Favorable _____ Shrink-swell, Floods, wetness, | Wetness, slow Not needed ....| Peres slowly, 
low strength. регев slowly. intake. wetness. 
Favorable ___. Low strength, Floods, Floods, peres Not needed ____| Not needed. 
compressible, percs slowly, slowly, 
shrink-swell. poor outlets. wetness. 
Seepage _______ Piping: aa Not needed ....| Seepage, fast Erodes easily --| Erodes easily, 


intake. 


slope, 
droughty. 
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А Pond Embankments 
Soil name and А E j : adl Terraces and Grassed 
map symbol шал dikes: end Drainage Irrigation diversions waterways 
ен Favorable ----- Shrink-swell, Wetness, Wetness, slow Not needed - | Wetness, peres 
Waldorf low strength. percs slowly, intake. slowly. 
frost action. 
230 pee д шлу тасы Favorable _____ Low strength, | Not needed ____| Slow intake ____| Percs slowly ___| Percs slowly. 
Guckeen compressible. 
2388, 238C, 238D ------ Favorable ----- Hard to pack, Not needed ----| Slopes, erodes Erodes easily, Erodes easily, 
Kilkenny shrink-swell. easily. peres slowly, percs slowly, 
slope. slope. 
"eec —— Favorable _____ Shrink-swell, Not needed ___-| Slow intake ____| Not needed ....| Favorable. 
Le Sueur low strength. 
046 ےت‎ T ERE QUEM Seepage ------- Piping -------- Not needed ----| Favorable ----- Favorable _____ Favorable. 
Lomax 
25987 se ےی ضا ما‎ Seepage ------- Piping -------- Not needed ____| Slope, erodes Favorable _____ Slope, erodes 
Grays easily. easily. 
2188 lli кс Seepage ------- Low strength, | Not needed _---| Erodes easily --| Erodes easily - | Erodes easily. 
Ocheyedan piping. 
281 ыш ses ses Seepage .------ Piping, Wetness, eut- Wetness ------- Not needed --- | Wetness. 
Darfur low strength. banks cave. 

06 کے ی کے‎ Favorable _____ Shrink-swell, Not needed ..---| Slow intake ----| Not needed ____| Peres slowly, 
Shorewood low strength. wetness. 
70 9 Favorable ___ Shrink-swell, Peres slowly, Wetness, slow Not needed ----| Peres slowly, 
Minnetonka piping. wetness, intake, wetness. 

frost action. 
pp a ——— аргы Favorable _____ Low strength, Peres slowly, Peres slowly, Not needed - | Percs slowly, 
Beauford shrink-swell. wetness. wetness. wetness. 
SIT. зены Favorable _____ Shrink-swell, Not needed ----| Slow intake ----| Not needed ....| Peres slowly, 
Shorewood low strength. wetness. 
а و‎ а Favorable _____ Low strength, Wetness, Wetness, slow Not needed ....| Wetness, peres 
Baroda compressible. peres slowly. intake. slowly. 
BUT ی‎ Favorable ----- Compressible, Floods, Floods, Not needed ____| Peres slowly, 
Oshawa low strength. peres slowly. wetness. wetness. 
ھا ا‎ 2 кентке кесенесі Favorable _____ Low strength, | Peres slowly, Percs slowly, Not needed ____| Not needed. 
Barbert shrink-swell. poor outlets. wetness. 
21. ----------------- Depth to rock __| Thin layer, Depth to rock, | Rooting depth, | Not needed ....| Not needed. 
Tilfer low strength. wetness. wetness. 
329 -————— Seepage ------- Compressible, Wetness, Wetness, excess | Not needed ....| Wetness. 
Chaska low strength, floods. lime. 
piping. 
349 صظ اوت‎ =s Favorable _____ Compressible, Floods, wetness, | Floods, Not needed ...__| Wetness. 
Calco low strength, frost action. wetness. 
hard to pack. 
383 —— изыш шш Favorable _____ Compressible, Wetness, Wetness, Not needed ___.| Wetness. 
Comfrey low strength. floods. floods. 
СО m Seepage ------- Compressible, Floods -------- Floods -------- Favorable -П---- Erodes easily. 
Dorchester low strength, 
piping. 
3608, З60Е —— Depth to rock, Piping, Not needed __.._| Droughty, Depth to rock, Droughty, 
Lasa seepage. seepage. seepage. erodes easily. erodes easily. 
363 لے ےک ےد کے‎ Seepage _______ Piping ------- Not needed ____| Floods, Not needed ----| Favorable. 
Minneopa droughty. 


Soil name and 


map symbol 


3⁄4 LL denco mmm 


440 --------------- 


448 ш---2--ш------- 


451 -------------- 


525 -------------- 


ب جد 851*١‏ 


Chaska 


852", 8535 ны 


Copaston 


ee 


855" sen 


Dorchester 


8558", 856628 нны 


Terril 


919": 


Canisteo ... 


Fieldon -----_--- 


9208*: 


Clarion _________ 


---| Seepage ------- 
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TABLE 9.—Water management—Continued 


Pond. Embankments, 
reservoir dikes, and 
areas levees 


Favorable ----- Shrink-swell, 
piping. 


Favorable ----- Shrink-swell, 
low strength, 
compressible. 


Depth to rock --| Thin layer ----- 


Seepage ------- Shrink-swell, 
low strength, 
piping. 


Seepage ------- Compressible, 
low strength, 
piping. 


Seepage ------- Compressible, 
low strength, 
excess humus. 


Seepage ------- Excess humus, 
unstable fill, 
hard to pack. 


Seepage -------| Compressible, 
hard to pack, 
low. strength. 


---| Seepage ....--- Compressible, 


hard to pack, 
low strength. 


---| Seepage -.----— Compressible, 


low strength, 


--| Favorable _____ Low strength __ 


---| Seepage ------- Compressible, 


low strength, 
piping. 


---| Favorable _____ Low strength, 


compressible. 


Piping, 
low strength. 


Favorable _---- Compressible, 


low strength. 
Seepage ------- Piping, 

compressible. 
Favorable _____| Low strength, 

piping. 
Seepage ------- Seepage, 


piping. 


Drainage 


Percs slowly, 
wetness, frost 
action. 


Wetness, frost 
action. 


Not needed __-- 


Not needed ---- 


Cutbanks cave, 
floods, 
wetness. 


Wetness, 
floods. 


Wetness, floods, 
cutbanks 
cave. 


Floods, cut- 
banks cave, 
wetness. 

Wetness, 
floods. 


Not needed ____ 


Terraces and 


Grassed 


Irrigation diversions waterways 
Wetness, slow Not needed ....| Peres slowly, 
intake. wetness. 

Wetness ------- Not needed | Wetness. 
Droughty, Depth to rock - | Rooting depth. 
rooting depth. 


Slow intake, 
peres slowly. 


Floods, excess 
lime. 


Wetness, soil 
blowing, fast 
intake. 


Wetness, floods, 
soil blowing. 


Wetness, fast 
intake, soil 
blowing. 


Wetness, fast 
intake, soi 
blowing. 


Wetness, excess 
lime. 


Droughty, 
rooting depth. 


Favorable ..... 


Favorable .. 


Not needed __-- 


Not needed ---- 


Not needed ---- 


Not needed __-- 


Not needed .... 


Depth to rock __ 


Peres slowly, Wetness سس‎ Not needed ____ 
frost action. 
Not needed ____| Favorable ----- Favorable ----- 
Not needed ____| Slope --------- Favorable ----- 
Not needed .....| Slope, erodes Slope, erodes 
easily. easily. 
Not needed ____| Erodes easily, Slope, erodes 
slope. easily. 
Favorable _____ Wetness ------- Not needed ____ 
Cutbanks cave, | Wetness _-_------ Wetness ------- 
wetness. 
Not needed ----| Complex slope, | Complex slope, 
erodes easily. erodes easily. 
Not needed ____| Rooting depth __| Rooting depth, 


too sandy. 


Percs slowly. 


Erodes easily. 


Not needed. 


Not needed. 


Not needed. 


Not needed. 


Wetness. 


Rooting depth. 


Percs slowly, 
wetness. 


Erodes easily. 


Favorable. 


Erodes easily, 
slope. 


Erodes easily, 
slope. 


Wetness. 


Wetness. 


Erodes easily. 


Rooting depth. 
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Soil name and 
map symbol 


920C*, 920D*: 


Clarion 


Estherville 


921С%, 921 D*: 


Clarion 


Storden 


9235 


Сора оп 


926": 


Darfur - 


Webster 


929*: 
Fieldon 


Canisteo 


932*: 
Glencoe 


941%: 


Kingston 


Nicollet 


94" 


Litehfield 


Nicollet 


947%; 
Madelia 


Webster 


960E*: 
Storden 


Clarion 


9615, 961F* 
Storden 


Pond | Embankments, : — Terraces and Grassed 
jon шэн? End Drainage Irrigation diversions waterways 
Favorable _____ Low strength, Not needed ....| Complex slope, Complexslope, | Erodes easily. 
piping. erodes easily. erodes easily. 
Seepage ------- беераре, Not needed ____| Complex slope, | Complex slope, (Slope, rooting 
piping. rooting depth. rooting depth, depth. 
too sandy. 
Favorable _____ Low strength, Not needed ....| Complex slope, Complexslope, | Erodes easily. 
piping. erodes easily. erodes easily. 
Seepage _______ Low strength - | Not needed ....| Complex slope, Complex slope, Erodes easily. 
erodes easily. erodes easily. 
Depth to rock --| Thin layer _____ Not needed ....| Droughty, Depth to rock ..| Rooting depth. 
rooting depth. 
Seepage _______ Piping, Wetness, cut- Wetness _______ Not needed ----| Wetness. 
low strength. banks cave. 
Favorable ----- Compressible, Wetness, frost | Wetness, slow Not needed ____| Wetness. 
low strength, action. intake. 
hard to pack. 
Seepage . Piping, : Cutbanks cave, | Wetness -П-2--- Wetness ------- Wetness. 
compressible. wetness. 
Favorable __ __ Compressible, Favorable ----- Wetness ------- Not needed ... | Wetness. 
low strength. 
Favorable _____| Compressible, Wetness, Wetness ------- Not needed ....| Wetness. 
low strength. floods. 
Seepage ____.__ Piping -------- Wetness, floods, | Wetness -------] Not needed ....| Wetness. 
cutbanks 
cave. 
Favorable -----| Low strength, Not needed ....|Favorable _____| Not needed ....| Favorable. 
piping, 
shrink-swell. 
Favorable _____ Shrink-swell, Not needed ____| Favorable .. Not needed ____| Favorable. 
low strength, 
piping. 
Seepage _____ Piping ____---- Not needed . - | Seepage, Not needed ____| Rooting depth. 
wetness. 
Favorable ----- Shrink-swell, Not needed ....| Favorable ----- Not needed ____| Favorable. 
low strength, 
piping. 
Favorable _____ Erodes easily, Wetness, frost | Wetness ______ Not needed ____| Wetness. 
low strength, action, floods. 
piping. 
Favorable _____| Compressible, Wetness, frost Wetness, slow Not needed ____| Wetness. 
low strength, action. jntake. 
hard to pack. 
Seepage 200002 Low strength __| Not needed ....| Complex slope, | Complex slope, | Erodes easily. 
erodes easily. erodes easily. 
Favorable _____ Low strength, Not needed ----| Complex slope, | Complex slope, | Erodes easily. 
piping. erodes easily. erodes easily. 
Seepage _______ Low strength - | Not needed ____| Complex slope, | Complex slope, | Erodes easily. 


erodes easily. 


erodes easily. 


Soil name and 
map symbol 


ж 


Webster 


Darfur 


Granby 


978*: 
Cordova 


992*: 
Rock outcrop. 
Copaston 


995": 
Beauford 


Barbert 


Barbert 


998*: 
Minnetonka 


1001*, 1002*, 1004*. 
Alluvial land 


1007”, 
Alluvial-Urban 
Jand 


1032*. 
Lake beaches 


1039*. 
Urban land 


ТВО Во uel 
Grogan 


BLUE EARTH COUNTY, MINNESOTA 
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Pond. 
reservoir 
areas 


Favorable 


Favorable 


Favorable ----- 


Depth to rock -- 
Favorable ----- 


Favorable ----- 
Favorable _____ 
Favorable 


Favorable 


Favorable 


Seepage ------- 


Seepage 


Embankments, 
dikes, and 
levees 


Compressible, 
low strength, 
hard to pack. 


Piping, 
low strength. 


Seepage, 
piping. 
Low strength -- 


Low strength, 
compressible, 
Shrink-swell. 


Thin layer ____..| Not needed ____ 

Low strength, Percs slowly, 
Shrink-swell. wetness. 

Low strength, Peres slowly, 


shrink-swell. 


Shrink-swell, 
low strength, 
compressible. 


Low strength, 
shrink-swell. 


Shrink-swell, 
piping. 


Low strength, 
shrink-swell. 


Compressible, 
low strength, 
excess humus. 


Piping, 
low strength. 


Drainage 


Wetness, frost 
action. 


Wetness, cut- 
banks cave. 

Cutbanks cave, 
floods. 


Percs slowly, 


frost action. 


Floods, peres 
slowly, poor 
outlets. 


poor outlets. 


Percs slowly, 
wetness, frost 
action. 


Percs slowly, 
poor outlets. 


Percs slowly, 
wetness, frost 
action. 


Percs slowly, 
poor outlets. 


Cutbanks cave, 
floods, 
wetness. 


Not needed ..—— 


Irrigation 


Wetness, slow 
intake. 


Wetness, fast 
intake, floods. 


Wetness 


Floods, peres 
slowly, 
wetness. 


Droughty, 
rooting depth. 


Peres slowly, 
wetness. 


Percs slowly, 
wetness. 


Slow intake, 
wetness. 


Percs slowly, 
wetness. 


Wetness, slow 


intake. 


Percs slowly, 
wetness, 


Wetness ------- 


Favorable 


Terraces and 
diversions 


Not needed ____ 


Not needed ____ 


Not needed ---- 


Not needed __-- 


Not needed ____ 


Depth to rock __ 
Not needed . 


Not needed .... 


Not needed ____ 


Not needed ____ 


Not needed ____ 


Not needed ____ 


Not needed .... 


Favorable 


158 


Grassed 
waterways 


Wetness. 


Wetness. 


Wetness. 


Percs slowly, 
wetness. 


Not needed. 


Rooting depth. 
Percs slowly, 
wetness. 


Not needed. 


Peres slowly, 
wetness. 


Not needed. 
Percs slowly, 


wetness. 


Not needed. 


Not needed. 


Erodes easily, 
slope. 


*See map unit description for the composition and behavior of the map unit. 
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information about some of Ше soil properties that 
influence such performance is given in the descriptions 
of the soil series. 

The ratings apply to the soil material between the 
A horizon and a depth of 5 to 6 feet. It is assumed that 
Soil horizons wil be mixed during excavation and 
spreading. Many soils have horizons of contrasting 
suitability within their profile. The estimated engineer- 
ing properties in table 10 provide specific information 
about the nature of each horizon. This information can 
و‎ determine the suitability of each horizon for road- 


Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 15 percent or less. Soils 
rated fair have a plasticity index of less than 15 and 
have other limiting features, such as moderate shrink- 
swell potential, moderately steep slopes, wetness, or 
many stones. If the thickness of suitable material is 
less than 3 feet, the entire soil is rated poor. 

Sand. and gravel axe used in great quantities in many 
kinds of construction. The ratings in table 8 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in а given area 
contain sizable quantities of sand or gravel. А soil rated 
good. or fair has a layer of suitable material at least 3 
feet thick, the top of which is within а depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material Descriptions of grain size, kinds of 
minerals, reaction, and stratification are given in the 
soil series descriptions and in table 13. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil 
material in preparing a seedbed and by the ability of 
the soil material to support plantlife. Also considered 
is the damage that can result at the area from which 
the topsoil is taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is 
determined by texture, structure, and the amount of 
soluble salts or toxie substances. Organic matter in the 
Al or Ap horizons greatly increases the absorption 
and retention of moisture and nutrients. Therefore, the 
soil material from these horizons should be carefully 
preserved for later use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can 
limit or prevent plant growth. They are naturally 
fertile or respond well to fertilizer. They are not so wet 
that excavation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick or soils that have appreciable amounts 
of gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
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clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on 
high content of organic matter, а surface horizon is 
generally preferred for topsoil because of its organic- 
matter content. This horizon is designated as А1 or 
Ар in the soil series descriptions. The absorption and 
retention of moisture and nutrients for plant growth 
are greatly increased by organic matter. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in this 
soil survey. In table 9 the soil and site features that 
affect use are indicated for each kind of soil. This 
information is significant in planning, installing, and 
maintaining water control structures. 

Pond reservoir areas hold water behind а, dam or 
embankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or 
other permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and 
has favorable stability, shrink-swell potential, shear 
strength, and compaction characteristics. Large stones 
and organic matter in a soil downgrade the suitability 
of a soil for use in embankments, dikes, or levees. 

Drainage of soil is affected by such soil properties as 
permeability ; texture; depth to bedrock, hardpan, or 
other layers that affect the rate of water movement; 
depth to the water table; slope; stability of ditch- 
banks; susceptibility to flooding; alkalinity; and avail- 
ability of outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and 
soil blowing, texture, presence of salts and alkali, depth 
of root zone, rate of water intake at the surface, per- 
meability of the soil below the surface layer, available 
water capacity, need for drainage, and depth to the 
water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and 
steepness of slope; depth to bedrock, hardpan, or other 
unfavorable material; large stones; permeability; ease 
of establishing vegetation; and resistance to water 
erosion, soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent 
vegetation. 


Soil Properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made dur- 
ing the course of the survey and the laboratory analyses 
of selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
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scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon 
in the profile, they note the thickness and color of the 
soil material; the texture, or amount of clay, silt, sand, 
and gravel or other coarse fragments; the structure, 
or the natural pattern of cracks and pores in the undis- 
turbed soil; and the consistence of the soil material in 
place under the existing soil moisture conditions. They 
record the depth of plant roots, determine the pH or 
reaction of the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data 
for many soil series not tested are available from 
nearby survey areas. 

Тре available field and laboratory data are summar- 
ized in tables. The tables give the estimated range of 
engineering properties, the engineering classifications, 
and the physical and chemical properties of each major 
horizon of each soil in the survey area. They also pre- 
sent data about pertinent soil and water features, 
engineering test data, and data obtained from physical 
and chemical laboratory analyses of soils. 


Engineering properties 


Table 10 gives esimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 10 gives information 
for each of these contrasting horizons in a typical 
profile. Depth to the upper and lower boundaries of 
each horizon is indicated. More information about the 
range in depth and about other properties in each 
horizon is given for each soil series in the section 
"Soil series and morphology." 

Texture is described in table 10 in the standard 
terms used by the U.S. Department of Agriculture 
(15). These terms are defined according to percentages 
of sand, silt, and clay in soil material that is less than 
2 millimeters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If a soil contains 
gravel or other particles coarser than sand, an appro- 
priate modifier is added, for example, “gravelly loam.” 
Other texture terms are defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (2) and the system adopted by the 
American Association of State Highway and Trans- 
portation Officials (AASHTO) (1). See also the PCA 
Soil Primer (10). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter, plastic- 
ity index, liquid limit, and organic-matter content. 
Soils are grouped into 15 classes—eight classes of 
coarse-grained soils, identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH, and ОН, and one 
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class of highly organic soils, identified as Pt. Soils on 
the borderline between two classes have a duel classifi- 
cation symbol, for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system а mineral 
soil is classified in one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size 
distribution, liquid limit, and plasticity index. Soils in 
group А-1 are coarse-grained and low in content of 
fines. At the other extreme, in group A-7, are fine- 
grained soils. Highly organie soils are classified in 
group А-8 on the basis of visual inspection. 

When laboratory data are available, the А-1, А-2 and 
А-Т groups are further classified as follows: А-1-а, 
А-1-р, A-2-4, А-2-5, А-2-6, ,21م‎ А-7-5, and 
А-7-6. Аз an additional refinement, Ше desirability of 
soils as subgrade material can be indicated by a group 
index number. These numbers range from 0 for the 
best subgrade material to 20 or higher for the poorest. 
The AASHTO classification for soils tested in the 
survey area, with group index numbers in parentheses, 
is given in table 18. The estimated classification, without 
group index numbers, is given in table 10. Also in table 
10 the percentage, by weight, of rock fragments more 
than 3 inches in diameter is estimated for each major 
horizon. These estimates are determined mainly by 
observing volume percentage in the field and then 
converting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. stan- 
dard) is estimated for each major horizon. The esti- 
mates are based on tests of soils that were sampled in 
the survey area and in nearby areas and on field esti- 
mates from many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO 
soil classification systems. They are also used as indi- 
cators in making general predictions of soil behavior. 
Range in liquid limit and plasticity index are estimated 
on the basis of test data from the survey area or from 
nearby areas and on observations of the many soil 
borings made during the survey. 


Physical and chemical properties 


Table 11 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known 
relationships among the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
vertical water movement when the soil is saturated. 
Not considered in the estimates is lateral seepage or 
such transient soil features as plowpans and surface 
crusts. Permeability of the soil is an important factor 
to be considered in planning and designing drainage 
Systems, in evaluating the potential of soils for septic 
tank systems and other waste disposal systems, and in 
many other aspects of land use and management. 
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TABLE 10.— Engineering properties 


[The symbol < means less than; > means greater than. 


Classification 
Soil name and 
map symbol Depth USDA texture | 
Unified AASHTO 
In 

17 0-15 9007 SM А-2, A-4 

Minneopa 15-20 | Sandy loam ----- SM -2 
20-60 | Loamy sand, sand SM, SP-SM A-2, A-8 

18 0-34 | Сау loam, loam uum OL,OH,MH,ML | A-7 
Comfrey 84-60 | Clay loam, loam n CL A-7, A-6 
27, 278 0-11 | Fine sandy loam A-4, A-2 

Dickinson 11-35 | Fine sandy loam - 

85-60 | Fine sand ы  _ ы А-2, А-8 

35 0-48 | Mucky silt loam ---~—-----------------~--—- А-5 
Blue Earth 48-60 | Clay loam, loam, silty clay loam ------------ CL, ML А-6, А-7 

39, 398 0-14 پٹَ‪پپی9یی0ە,ە/,‎ 7586 ML, CL, CL-ML А-4 
Wadena 14-33 | Loam, sandy loam, sandy clay loam SM, ML, CL, SC А-4,А-6 
38-60 | Sand and gravel uuu SP, SP-SM А-1,А-3 
41, 418, 41C 0-14 | Sandy loam = т SM, SM-SC, SC A-2, А-4 
Estherville 14-99 | Sandy loam, loamy sand -—----------— SM, SM-SC, SC A-2, А-4 
22-60 | Coarse sand, gravelly coarse sand SP, SP-SM, SM A-1, A-2 
62 А 0-15:| Silt loam 60 А-4, A-6 
Barrington 15-83 | Silty clay loam, silt loam _______ A-6, А-Т 
38-60 | Stratified silt loam to fine sand А-4, A-6 

&9, 698 SM A-2 

Fedji CL A-6 
CL, CL-ML A-6, A-4 

84 0-22 | Silty clay loam OH, MH, CH АТ 

Brownton 22-38 | Silty clay -—------- MH, CH АТ 
38—60 | Сау loam, loam CL А-6, A-7 

85 0-48 | Silty clay loam = 22224243 ML, MH, CH, CL | A-7 

Calco 48-60 | Silty clay loam —___ сн, CL А-Л 

86 А 0-14 | Silty clay loam с OL, CL, А-7 
Canisteo 14-27 | Clay loam, амп. CL А-Т, A-6 

27-60 | Clay loam, loam CL -6 
94, 948. 94С 0-45 | Loam -~-n OL, CL А-4,А-6 
Terril 45-60 | Loam, clay loam ла L A-4, A-6 

96, 96B, 96C, 96D 0-17 | Silty clay loam -—--—--———---— -| CL, CH, MH А-Т 

Collinwood 17-45 | Silty clay, clay, silty clay loam ___ MH, CH A-T 

45-60 | Silty clay, silt loam, silty clay loa: MH, CH, ML,CL | A-7 

100 O10 | SM, ML А-4 

Copaston 10-19 | Sandy loam =- A-2 

19 | Unweathered bedrock. À 
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and classifications 


Absence of an entry means data were not estimated] 


Percentage passing 


Fragments sieve number— 
8 Liquid limit Plasticity index 
inches 
4 10 40 200 
Pet Pet 
0 100 90-100 60-10 МР 
0 100 90-100 60-70 МР 
0 100 90-100 50-75 МР 
0 100 100 85-98 65-85 45-60 12-20 
0 100 100 80-98 60-85 85-50 12-25 
0 100 100 85-95 80-50 15-80 NP-10 
0 100 100 85-95 35—50 15-30 NP-10 
0 100 100 80-95 5-20 10-20 NP-5 
0 95-100 95-100 85-95 80-95 41-50 2-8 
0 95—100 90-0 80-0 10—95 85-50 11-20 
0 95-100 85-100 80-95 50-65 25-40 2-10 
0 95-100 85-100 80-95 40-60 25-40 5-12 
0 80-95 10-95 40-80 2-10: ا‎ ыы МР 
0-10 90-100 80-95 50-75 25-50 20-30 2-10 
0 85-100 70-95 40-75 15-45 20-30 2-8 
0-10 60-90 40-80 10-40 2209: p ےئ‎ =" МР 
0 100 95-100 90-100 80-95 80-40 8-18 
0 100 100 95-100 80-95 85-50 11-25 
0 100 95-100 15-100 86-90 25-40 5-15 
0 95-100 95-100 50-75 15-80 | ee NP 
0 95-100 90-100 80-95 60-75 20-40 10-20 
0-5 95-100 90-100 80-95 60-75 20-40 5-20 
0 100 98-100 90-98 85-95 50-65 20-85 
0 100 98-100 90-98 85-95 50-80 25-40 
0 95-100 90-98 75-90 60-75 30-50 15-25 
0 100 100 95-100 85-100 41-60 15-80 
0 100 100 90-100 80-100 40-55 15-30 
0 98-100 95-100 85-98 60-90 40-50 15-20 
0 98-100 90-100 85-95 65-85 88-50 25-35 
0-5 95-100 90-98 80-95 60-75 80-40 12-20 
0-5 100 95-100 70-90 60-80 25—40 8—15 
0-5 100 90-100 70-90 60-80 25-40 8-15 
0 100 100 95-100 90-95 40-55 15-25 
0 100 100 95-100 90-95 50-65 20-85 
0 100 100 95-100 90-98 85-60 5-30 
0 95-100 90-100 65-80 45-60 80-40 МР-10 
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Soil name and 
map symbol 


1018, 101С 
Truman 


1028, 102С, 1020 
Clarion 


1058, 105C, 1050 
Kamrar 


1068, 106С, 1060, 106Е 
Lester 


109 
Cordova 


110 
Marna 


113 
Webster 


114 
Glencoe 


128, 1288 
Стовал 


130 
Nicollet 


134 
Okoboji 


136 
Madelia 


13882, 138C2 
Lerdal 


140 
Spicer 


160 
Fieldon 


178 
Granby 


181 
Litchfield 


Depth 


SOIL SURVEY 
TABLE 10.— Engineering properties 
Classification 
USDA texture 
Unified AASHTO 


Silt loam ML А-4 
Silt loam ML, CL, CL-ML A-4, A-6, A-T 
Silt loam CL, CL-ML A-4, A-6 
Toan EET че ышы CL, CL-ML A-4, A-6 
Loam, clay loam __ CL, CL-ML А-4,А-6 
Loam, sandy loam нъ CL, CL-ML А-4, A-6 
БШ ар e —U CL, CH А-1 
Clay loam, clay, silty clay CL, CH, MH A-7 
Clay loam, loam 9 CL A-6, A-7 
Load uz 2 ce гсш... у жди йыш сы „шш ML A-6, А-4, А-7 
Clay loam -------- CL А-7, A-6 
Loam, clay loam CL, CL-ML А-6, A-4 
Clay loam 2. ааа и OL, ML, MH A-6, А-7 
Silty clay loam, clay loam CL А-7, А-6 
Clay loam, loam --------------------------- CL A-6 
Silty: clay loam Lia u u ын. с-сы МН, ML А-Т 
Clay, silty clay ___ СН, МН А-1 
Clay loam, loam CL А-7, A-6 
Silty elay loa аш ML, MH, CL, CH | A-7, A-6 
Clay loam, silty clay loam CL A-6, A-7 
Loam, clay loam 2.2 CL,ML A-6, ھ٤‎ 
Silty Фау loam -444444422 OL, ОН, MH, ML | A-7 
Loam, clay loam, silty clay loam ~~ CL А-7, А-6 
Loam, clay loam, silty clay loam CL А-6, А-7 
БИЕ: ПО a ML, CL, CL-ML | A4 
Loam, silt loam 2 ۳ی۷۷‎ ML, CL, CL-ML A-4 
Stratified very fine sandy loam to loamy ML, CL-ML A-4 
very fine sand. 
Clay BADE a ee Se OL, ML, CL А-6, A-7, А-4 
Clay loam, loam __ -| CL A-6, A-7 
Loam --------с--- -| CL, ML A-6, A-4 
Silty clay OA و‎ аа ad мн, сн A-T 
Silty clay loam, silt loam سے‎ _ CH, MH, CL A-T 
Silty clay loam ---------------------------- A-T 
Silty clay loam, silt loam _ A-7, А-6 
Silt loam ٰٰںََِ>.‎ 0,0, 99 А-6,А-4, А-Т 
Silty clay ۷۷۷۷۷۹۳۳۴ А-6, А-7 
Silty clay А-7 
Clay loam А-7 
Silty clay loam -.-.------------------------ А-7, A-6 
Silt loam, silty clay loam ML A-7, A-6 
Silt loam, silty clay loam A-4, A-6 
mo — 7 7 0 CL-ML, CL, ML А-4 
Fine sandy loam, very fine sandy loam, loam --| ML, SM А-4 
Fine sand, loamy fine sand 2... SM, SP-SM A-2, А-3 
Fine sandy loam 000 0ْ 0ك ك‎ 5М А-2 
Sand S некент екен лнэ нэрлэсэн! SP, SP-SM А-8, A-2-4 
Loamy fine sand au SM ‚| А-2 
Loamy fine sand, fine sand, very fine sandy SP-SM, SM A-2, A-3 
oam. 


Loamy fine sand uuu 5М А-2 
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and. classifications—Continued 
Percentage passing 
Fragments sieve number— 
28 Liquid limit Plasticity index 
inches 
10 40 200 
Рев Pct 
0 100 100 95-100 80-98 30—40 5-10 
0 100 100 95-100 75-100 80-45 5-20 
0 100 100 95-100 15-95 25-40 4-15 
0-5 95-100 95-100 75-90 50-75 25-40 5-15 
0-5 90-100 85-100 75-90 50-75 25-40 5-15 
0-5 90-100 85-100 75-90 50-15 25-40 5-15 
0 95-100 90-100 70-100 60-90 40-55 15-30 
0 90-100 90-100 70-100 60-90 40-60 15-30 
0-5 90-100 85-100 60-95 50-80 85-50 15-80 
0 95-100 90-100 80-95 50-10 80-45 5-15 
0 95-100 90-100 80-95 55-15 85-45 15-25 
0 95-100 90-100 15-90 50-70 20—40 5-20 
0 98-100 98-100 90-98 10-85 88-60 12-95 
0 90-100 90-100 85-95 65-80 88-50 20-30 
0-5 90-100 90-100 80-95 55-70 80-40 10-20 
0 98-100 98-100 90-100 85-95 45-65 15-80 
0 98-100 98-100 90-100 85-95 50-80 20-45 
0-5 95-100 90-98 75-95 60-75 35-50 15-25 
0-5 100 95-100 85-95 70-90 35—60 15-30 
0-5 95-100 95-100 85-95 60-80 85-50 15-30 
0-5 95-100 90-100 75-85 50-75 85-50 10-25 
0 100 95-100 85-98 45-90 45-60 10-20 
0 100 95-100 85-98 15-90 85-50 15-25 
0-5 98-100 92-98 80-598 10-85 85-50 15-25 
0 100 100 95-100 10-90 20—40 МР-10 
0 100 100 95-100 70-95 20-40 NP-10 
0 100 100 90-100 65-95 20-30 МР-5 
0 95-100 95-100 85-98 55-85 35-50 10-25 
0 95-100 95-100 80-95 55-80 85-50 15-25 
0-5 95-100 90-100 15-90 50-15 80-40 5-15 
0 100 100 90-100 80-95 50-85 20-50 
0-5 95-100 95-100 90-100 80-95 45-80 20-50 
0 100 100 100 90-100 40-50 10-20 
0 100 100 100 90-100 80-50 10-25 
0 100 100 100 90-100 80-50 5-15 
0 98-100 90-98 80-95 70-85 30-50 10-20 
0 95-100 90-98 80-95 60-75 50-70 25-35 
0-5 90-98 85-95 75-90 60-75 40-50 15-25 
0 100 100 95-100 90-100 85-50 10-20 
0 100 100 95-100 85-100 85-50 10-20 
0 100 100 95-100 85-100 80-40 5-12 
0 100 100 85-95 50-15 20-82 МР-10 
0 100 100 10-90 85-60 <30 NP-5 
0 100 100 15-85 5-35 سس‎ 99990 КР 
0 100 100 60-70 20-88 يا‎ 22-2 NP 
0 100 95-100 50-70 0259 ju c „шшш NP 
0 100 100 80-95 15-85 «20 МР-4 
0 100 100 70-95 5-30 «20 МР-4 
0 100 100 80-95 20-35 <20 NP-4 
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TABLE 10.— Engineering properties 


— سے 


Classification 
Soil name and 
map symbol Depth USDA texture 
Unified AASHTO 
In 
183 0-24. | Loam . 9پ‎ 99 01 А-4 
Dassel 24-88 | Stratified loamy fine sand to fine sandy loam --| SM А-4, A-2 
88-60 | Stratified loamy sand to fine sand ___________ SM, SP-SM A-2 
196 0-17 | Silty clay loam) =..." . CL, OL А-7, A-6 
Joliet 17 | Unweathered bedrock. — — 1 1 |--------------|-------------ш--и-и-- 
197 0-17 | Silty clay loam ------------------------ ML, OL, CL-ML, | А-4, A-6, А-7 
Kingston CL 
17-81: | Silty: day loam 2-2:-шссегсесесанасселешесы CL, ML A-6, А-7 
31-60 | Silt loam, silty clay loam .------.------------ CL-ML, CL А-4, А-6, А-7 
211 0-58 | Silty clay, clay 4 LL Lll OH, MH, CH А-7 
Lura 58-60 | Silty clay A ——— CL,CH А-7 
219 0-14 | Silt loam 一 -二 -= 一 =- OL, CL, ML, А-6, A-4 
Rolfe CL-ML 
14-30 | Clay, silty clay, elay loam A-7 
80-60 | Сау loam, loam --------------------------- CL A-7, A-6 
2228 0-15 | Fine Sand 2 0َ 2222-22-22 А-2 
Таза 15-45 | Fine sand, loamy fine sand SM А-2 
45-60 | Fine sand —.--..---..------_---..---....----_ А-3 
229 0-20 | Silty clay loam --------------------------- ML, MH A-T 
Waldorf 20-45 | Silty clay, silty clay loam MH А-1 
45-60 | Silty clay loam, silty clay MH, CL, ML А-7, A-6 
230 0-22 | Silty clay loam MH, ML A-7 
Guckeen 22-31 | Silty clay MH, ML А-7 
81-60 | Clay loam CL А-6, A-7 
2388, 238С 0-7 Clay Joan з э эмы مسا‎ Ee шы ML, МН A-7 
Kilkenny 7-34 | Clay loam A-7 
84-60 | Clay loam A-7 
238D 0-7 Clay loam А-7 
Kilkenny 7-81 | Clay loam А-Т 
81-60 | Clay loam А-7 
239 0-18 | Clay loam нн CL A-6 
Le Sueur 18-41 | Сау loam _____ CL, CH A-6, A-7 
41-60 CL-ML, CL А-6,А-4 
248 0-19] 90پ‎ CL, CL-ML A-4, A-6 
Lomax 19-26 | Sandy loam, loam -...-------------------- SM, SC, CL-ML, | A-4, A-6, A-2 
ML 
26-60 | Stratified sandy loam to sand ___ SP-SM, SP, SM A-3, А-9 
2598 0-14 | Silt loam 2. ا‎ CL А-4,А-6 
Grays 14-40 | Silty clay loam um CL А-6, А-7 
40-60 | Stratified silt loam to very fine sand .... ML, CL, SM, SC А-4, A-2, A-6 
275B 0-16: | Loam: ———— CL, CL-ML A-4, A-6 
Ocheyedan 15-34 | Sandy clay loam, fine sandy loam, loam _____! SC, CL, SM-SC, А-4, A-6 
CL-ML 
84-60 | Silt loam, sandy loam, sandy clay loam ______ CL-ML, CL А-4, A-6 
281 0-19:4 Dog БЕНЕН ЕК ла аарына дызы OL, ML А-4 
Darfur 19-31 | Fine sandy loam _____ SM, SM-SC А-4 
81-60 | Stratified fine sand to fine sandy loam ~.-_.-_ SM А-2,А-4 
286 0-17 | Silty clay loam --------------------------- CL, ML А-6, A-7 
Shorewood 17-89 | Silty clay, clay ماس سے ہے‎ Ll MH A-7 


39-60 | Clay loam, silty clay loam, silty clay -------- CL, ML А-6, A-7 
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and classifications Continued 


Percentage passing | 


Fragments Sieve number— А 2 
258 Liquid limit Plasticity index 
inches 
4 10 40 200 
Pet Pet 

0 100 100 10-85 50-65 <30 МР-5 
0 100 100 60-75 80-40 <30 МР-5 
0 100 90-100 50-80 10-80 — NP 

0-15 90-100 90-100 80-100 60-90 85-50 10-22 
0 100 100 95-100 
0 100 100 95-100 
0 100 100 95-100 
0 100 100 95-100 
0 100 100 95-100 
0 100 95-100 90-100 
0 100 95-100 90-100 

0-5 95-100 90-100 80-90 
0 100 100 80-95 
0 100 100 80-95 
0 100 100 15-90 
0 100 100 95-100 
0 100 100 95—100 
0 100 100 95-100 
0 100 95-100 95-100 
0 100 95-100 95-100 

0-5 90-100 90-98 85-95 
0 95-100 95-100 80-95 
0 95-100 90-98 80-95 

0-5 95-100 90-98 75-90 
0 95-100 95-100 80-95 
0 95-100 90-98 80-95 

0-5 95-100 90-98 15-90 
0 95-100 95-100 90-98 
0 95-100 95-100 85-98 
0 95-100 90-100 80-95 
0 100 80-95 80-95 
0 100 80-95 80-95 

0-5 100 10-90 10-90 
0 100 95-100 90-100 
0 100 95-100 90-100 
0 90-100 80-100 10-100 
0 100 95-100 x "5-90 
0 100 95-100 60-80 
0 100 95-100 85-95 
0 100 100 100 
0 100 100 40-100 
0 100 100 40-100 
0 100 100 90-98 
0 100 100 90-100 

0-5 98-100 95-100 85-100 
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SOIL SURVEY 


TABLE 10.—Zngineering properties 


Classification 
Soil name and 
map symbol Depth USDA texture 
Unified AASHTO 
In 
287 0-19 | Silty «ау loam ك‎ H MH, ML А-5, А-7 
Minnetonka 19-40 | Silty clay, silty clay loam МН, СН, СІ, ML | A-7 
40-60 | Сау loam, loam --------------------------- CL, ML А-Т, A-4, A-6 
A-7 
Beauford А-Т 
А-Т 
І 0=17 | Silty clay وھ سے ےی ے‎ —— E MH А-Т 
Shorewood 17-45 | Silty clay, clay MH А-Т 
45-60 | Clay loam, silty clay loam, silty clay --------- CL, ML А-6, A-7 
316 0-14 | Silty clay loam .. OL, ML, CL A-6, A-7 
Baroda 14-46 | Clay ------ MH, CH A-7 
46-60 | Clay loam: -= CL A-6, А-7 
317 221.) Silt dogme سیل کا او موس‎ OL, ML, CL А-4,А-6 
Oshawa 21-601 Loan: 22 A eee S CL A-6 
319 0-17 | Silt loam ---------------------------------- ML,OL À-4, A-7 
Barbert 17-48 | Clay .....П444-- CH, MH -1 
48-60 | Silty clay loam CH, CL, ML, MH | A-7 
321 0-11 | Silty 7 9 9200 МН, OL, ML А-Т 
Tilfer 11-81 | Loam, clay loam, silty clay loam ------------ SC, CL, SM, ML А-6, А-7 
81 | Unweathered bedrock, у À --------- 
329 0-8 二 OL, CL, ML A-4, A-6 
Chaska 8-88 | Stratified silt loam to loamy fine sand ~~ CL, CL-ML, ML | A-4, A-6 
88-60 | Stratified silt loam to fine sand SM, ML A-4, A-2 
349 0-48 | Silty clay loam ---------------------------- ML,MH,CH,CL | A-7 
Calco 48-60 | Silty clay loam --------------------------- CH, CL A-7 
353 0-34 | Clay loam سس تح سح مت سس سے‎ OL, ОН, MH, ML | А-7 
Comfrey 84-60 | Clay loam, loam -.....--------------- CL A-7, A-6 
354 0-36 | Silt loam — _| ML, CL-ML, CL A-4 
Dorchester 36-61 | Silt loam __ .| OL, ML, CL A-6, A-7 
3608, 360E 0-22 | Loamy fine sand 000ص‎ SM A-2 
Lasa 22-48 | Loamy fine sand, fine sand, fine sandy loam ___| SM, SP-SM А-2 
48 | Unweathered bedrock, ` | 
363 0-15 | Sandy loam سس سس‎ 5М А-2, А-4 
Мшпеора 15-20 | Sandy loam ------------------ SM А-2 
20-60 | Loamy sand, sand SM, SP-SM A-2, A-8 
364 0-16 | Silty «ау loam ------------------------ мн, ML А-5, А-Т 
Minnetonka 16-85 | Silty clay, silty clay loam MH,CH,CL,ML | А-7 
35-60 | Silty clay loam, silt loam MH,ML A-7, А-4, A-6 
414 0-28 | یی‎ 0 0 00000900000000 МН, МГ, ОГ, CL | А-6, A-1 
Нате] 28-84 | Сау loam, loam -_ CH, CL А- 
84-60 А-6 
440 0-8 LOAM a SM, ML A-4 
Copaston 8-12 | Sandy loam أ‎ SM A-2 
12 | Unweathered bedrock. и ә |. 
8 0-15 | Silty clay loam ЕКЕ CL, ML A-6, АТ 
Shorewood 15-33 | Silty clay А-Т 
88-60 | Silt loam А-4 
451 0-86 | Silt loam ____ 2 222222-4--а-- ML, CL-ML, CL 
Dorchester 86-61 | Silt 2َ OL, ML, CL А-6,А-7 


and classifications—Continued 


Fragments 
28 


inches 


Pet 


> 
| 


T 


то coo oo Ге тоо ооо боо 


T 


o 
1 
ле слее ooo ooo 


е 
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Percentage passing 
Sieve number— 
Liquid limit Plasticity index 
4 10 40 200 
Pet 

95-100 95—100 90—98 85—95 40—55 6-20 
95-100 95-100 90-98 85-95 40-65 12-85 
90-100 85-100 15-90 60-85 80-50 5-25 
100 100 98-100 90-100 50-70 80-45 
100 100 98-100 90-100 65-80 85-50 
100 100 98-100 90-100 60-15 85-50 
100 100 90-100 85-08 50-70 15-25 
100 100 90-100 85-98 55-75 20-40 
98-100 95-100 85-100 80-95 85-50 10-20 
100 100 95-100 85-95 80-50 11-20 
100 100 95-100 85-95 50-10 20-40 
100 100 90-100 10-80 80-50 11-80 
100 100 90-100 85-95 80-40 5-15 
95-100 95-100 90-100 85-95 80-40 10-13 
100 100 90-100 90-100 35-50 5-20 
100 100 90—100 90-100 50-80 20-50 
100 100 95-100 65-100 40-60 15-85 
95-100 95-100 80-90 10-85 45-55 15-28 
90-95 85-90 60-70 45-70 35-45 11-20 


90-100 
90-100 


95-100 
95-100 
90-100 


97-100 
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SOIL SURVEY 


TABLE 10.—Engineering properties 


Classification 
Soilname and Depth USDA texture 
map symbol : 
Unified AASHTO 
In 
524 0-8 Бариа material нь оон 
Caron 8-35 | Hemic material _________ А-5 
85-60 | Coprogenous earth А-5 
525 0-32 | Sapric material а Pt А-8 
Muskego 32-84 | Coprogenous earth 4442 OH A-8 
539 0-50 | Sapric. material = . . |. a as 0ب‎ 6 
Palms 50-60 | Clay loam, loam, silty clay loam, silt loam -.П-| CL-ML, CL A-4, A-6 
548 0-30 | Sapric material --------------------------- Pt A-8 
Palms 80-45 | Clay loam, silt loam CL-ML, CL А-4, A-6 
45-60 | Fine sand, loamy fine sand SM -2 
8515 D-8. 1 15081152: м< ہی‎ ы ысына à от, СГ, мг А-4,А-6 
Chaska 8—88 | Stratified silt loam to loamy fine ва -| CL, CL-ML, ML | A-4, A-6 
88-60 | Stratified silt loam to fine sand ------------ ,ML А-4,А-2 
8525 0-8 | Tioam с-сы шатаса ы тиран SM, ML А-4 
Copaston 8-12 | Sandy loam пил A-2 
12 | Unweathered bedrock. | "| 
853* 0-10 | Bouldery loam __ иш SM, ML A-4 
Copaston 10-19 | Sandy loam нн ана SM A-2 
19 | Unweathered bedrock. -=---------------|-~---------------- 
854* 0-13 Clay Тва سے مد سے‎ a ےد یدب ہا کے ےکس‎ ОТ, МГ, МН А-6, A-7 
Cordova 13-32 | Silty clay loam, clay loam _ CL A-7, A-6 
32-60 Clay Di aaa ا‎ CL A-6 
855* 0-36 | Silt loam 222222222222... ML,CL-ML,CL | A-4 
Dorchester 36-61 | Silt loam 44-22: 24444444 OL, ML, CL A-6, A-1 
8568", 856C* 0-45 | Loam ___ 9 77 OL, CL А-4, A-6 
Terril 45-60 Loam, clay loain =... 0..." аа CL A-4, A-6 
909C*, 909D*: 
Bold 0-00: | Silt: loan 52 nomioe МТ, СІ, CL-ML | А-4,А-6 
Truman 0-14: | BUG Toar. шылды ызы шз Бшш шышы ML А-4 
ML, CL, CL-ML А-4, A-6, A-7 
CL, CL-ML -4, A- 
919%; 
Сап во 0-14 | Tan. = ابع اہ ات تو ساس‎ от, 01 А-7 
14-27 | Сау loam, loam __ CL А-7, А-6 
27-60 | Clay loam, loam CL -6 
Fieldon 0519. | eam: n 2ج‎ CL-ML, CL, ML А-4 
19-37 | Fine sandy loam, very fine sandy loam, loa ML,SM А-4 
37-60 | Fine sand, loamy fine sand u SM, SP-SM A-2, A-8 
920B*, 920C*, 920D*: 
Clarion 0-14 | 2 „шышы CL, CL-ML А-4,А-6 
14-34 | Loam, clay loam _________ CL, CL-ML А-4, А-6 
34-60 | Loam, sandy юат CL, CL-ML A-4, A-6 
Estherville 0-14 | Sandy loam 9 +000 SM, SM-SC, SC А-2, А-4 
14-22 | Sandy loam, loamy sand =. SM, SM-SC, SC A-2, A-4 
22-60 | Coarse sand, gravelly coarse sand SP, SP-SM, SM А-1, А-2 
921C*, 921D*: 
Clarion 0-14 | OGM nc ee 5. эш ил CL, CL-ML А-4, A-6 
14-84 | Loam, clay loam _____ CL, CL-ML A-4, A-6 
84-60 | Loam, sandy loam CL, CL-ML А-4, A-6 
Storden 0-8 бат! cerae er e) ML, CL, CL-ML А-4, A-6 
98-60 | -LOAN ٛ 7117218 a CI-ML, CL А-4, А-6 
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Percentage passing 
Fragments sieve number— 
8 Liquid limit Plasticity index 
inches 
4 10 40 200 
Pct Pct 
ЕЕЕ 0| 100| 9-10, 9095 | 1090 | 4050| 5-10 
0 100 95—100 90—95 10-90 40-50 5-10 
(б 2 یی جج‎ 9 - 7 0 
ЦЭВ فان ہہ نت‎ илхэн جج تھے جات تد‎ eee SITO دہ دم‎ WEE Schema PM 
poem 0 | —  8-10| 80-100 | 7035 | 50-90 | — 3540| 8-830 
| 
0 100 100 95-100 65-80 20-35 5-15 
0 100 100 95-100 15-40 ا‎ 
0 100 100 90-100 70-80 80-40 5-15 
0 100 100 85-95 60-75 20-40 5-15 
0 100 100 85-95 85-15 15-85 NP-10 
0 95-100 90-100 65-80 45-60 80-40 NP-10 
0-5 90-100 85-100 50-70 20-85 یی‎ — 
1-5 90-100 85-95 65-80 45-60 30-40 NP-10 
0-5 90-100 85-100 50-70 20-35 بل(‎ comme 
0 98-100 98—100 90—98 10-85 38—60 12-25 
0 90-100 90—100 85-95 65-80 88-50 20-80 
0 90-100 90-100 80-95 55-70 80-40 10-20 
0 100 100 95-100 90-95 25-85 5-10 
0 100 100 95-100 90-95 85-45 10-20 
0-5 100 95-100 70-90 60-80 25-40 8-15 
0-5 100 90-100 70-90 60-80 25-40 8-15 
0 100 100 100 90-100 20-85 3-15 
0 100 100 95-100 80-98 80-40 5-10 
0 100 100 95-100 80-98 80-45 5-20 
0 100 100 95-100 15-100 25-40 4-15 
0 98-100 95-100 85-98 60-90 40-50 15-20 
0 98-100 90-100 85-95 65-85 88-50 25-35 
0-5 95-100 90-98 80-95 60-75 80-40 12-20 
0 100 100 85-95 50-75 20-82 NP-10 
0 100 100 70-90 35-60 « 30 МР-5 
0 100 100 15-85 5-85 |ы шшш ызы „шш МР 
0—5 95—100 95-100 75-90 50-75 25-40 5-15 
0—5 90-100 85-100 75-90 50-75 25-40 5-15 
0-5 90—100 85-100 75-90 50-15 25-40 5-15 
0 90-100 80-95 50-75 25-50 20-80 2-10 
85-100 10-95 40-75 15-45 20-30 2-8 
0-10 60-90 40-80 10-40 2-29. ا‎ io МР 
0-5 95-100 95-100 75-90 50-75 25-40 5-15 
0-5 90-100 85-100 75-90 50-75 25-40 5-15 
0-5 90-100 85-100 75-90 50-75 25—40 5-15 
0-5 95-100 95-100 70-85 55-70 80-40 5-15 
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4 


Classification 
Soil name and 
таар symbol Depth USDA texture 
Unified AASHTO 
In 
923* 0-10 | Loam. 二 SM, ML А-4 
Copaston 10-19 | Sandy loam ------------------------------- A-2 
19 | Unweathered bedrock, | 
925*: 
Darfur 019: | Ла... +... 52 ماد مس د‎ OL, ML А-4 
19-31 | Fine sandy loam SM, SM-SC А-4 
81-60 | Stratified fine sand to fine sandy loam ------- SM А-2, А-4 
Webster 0-20:1:1 810: isa ae ne د ی‎ ML, MH, CL, СН | A-7, A-6 
20-30 | Clay loam, silty clay loam CL A-6, А-7 
80-60 | Loam, sandy loam, clay loam --------------- CL, ML А-6, А-Т 
929": 
Fieldon 0:19-| Doai ےا ےچ‎ a окызеен CL-ML, CL, ML | А-4 
19-87 | Fine sandy loam, very fine sandy loam, loam __| ML, SM А-4 
37-60 | Fine sandy loam, loamy fine sand ------------ SM, SP-SM A-2, A-8 
Canisteo 0-14 | Loam OL, CL А-1 
14-27 | Сау loam, loam __ CL А-Т, A-6 
27-60 | Clay loam, loam CL A-6 
932*: 
Glencoe 0-26 | Т:оатй:..П1-22:24442--22 aa ыы OL, OH, MH, ML | A-7 
26-38 | Loam, clay loam, silty clay loam CL А-7, А-6 
88-60 | Loam, clay loam --------------------------- съ А-6, A-7 
Гавве! 0-24: | Loam л ins ut. en OL, ML A-4 
24-88 | Stratified loamy fine sand to fine sandy loam -.| SM А-4,А-2 
38-60 | Stratified loamy sand to fine sand ---------- SM, SP-SM -2 
941*: 
Kingston 0-17 | Silty clay loanni == 2. 2 М2 OL, CL-ML, | A-4, A-6, A-7 
17-81 | Silty clay loam ---------------------------- CL, ML A-6, A-T 
81-60 | Silt loam, silty clay loam -.----------------- CL-ML, CL А-4, A-6 
Nicollet 0-21 | Сау Joam: 2225.50 0 s= OL, ML, CL A-6, A-T, A-4 
21-44 | Clay loam, loam -| CL A-6, A-7 
44-00: | Loam = 222. 2." "0". ee ae, CL, ML A-6, A-4 
465: 
Litehfield 0-16 | Loamy fine sand .------------------------ SM A-2 
16-48 | Loamy fine sand, fine sand, very fine sandy SP-SM, SM A-2, А-З 
loam. Е 
48-60 | Loamy fine sand ____-------------_~..------- SM A-2 
Nicollet 0-21 | Clay loam = 三 OL, ML, CL A-6, A-7, А-4 
21-44 | Clay loam, loam L A-6, А-7 
44-60 | Loam ааа CL, ML А-6,А-4 
947": 
Madelia 0-19 | Silty clay loam ML, CL A-T 
19-37 | Silty clay loam, silt loam ---- ML A-7, А-6 
87-60 | ‘Silt loam "1... 2... ML А-6, A-4 
Webster 0-20 | Silty clay loam ---------------------------- A-7, A-6 
20-30 | Clay loam, silty clay loam --- А-6, A-7 
30-60 | Loam, clay loam А-6, ھ٢‎ 
960Е“: 
Storden 0-8: | Eogm 22 нае ML,CL, CL-ML | А-4,А-6 
8-60) Loam 2-2 долы as асса сыннан CL-ML, CL А-4,А-6 
Clarion 0-14 | Loam а ааа ee CL, CL-ML А-4, A-6 
14-22 | Loam, clay loam CL, CL-ML A-4, A-6 
22-60 | Loam, sandy loam CL, CL-ML А-4, A-6 
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Percentage passing 


Fragments sieve number— 
28 Liquid limit Plasticity index 
inches 
4 10 40 200 
Pct Pct 
0 95-100 90-100 65-80 45-60 80-40 МР-10 
0-5 90-100 85-100 50-70 20285 fit st, 222 
0 100 100 100 60-80 25-40 NP-10 
0 100 100 40-100 85-50 20-30 NP-5 
0 100 100 40—100 15-40. КИИ مس ھت ىہ رت ہمد سی جم‎ 
0-5 100 95-100 85-95 70-90 85-60 15-30 
0-5 95-100 95-100 85-95 60-80 85-50 15-30 
0-5 95-100 90-100 15-85 50-15 85-50 10-25 
0 100 100 85-95 50-75 20-82 МР-10 
0 100 100 10-90 85-60 «80 NP-5 
0 100 100 15-85 5-85 | КР 
0 98-100 95-100 85-98 60-90 40-50 15-20 
0 98-100 90-100 85-95 65-85 88-50 25-85 
0 95-100 90-98 80-95 60-15 80-40 12-20 
0 100 95-100 85-98 15-90 45-60 10-20 
0 100 95-100 85-98 15-90 85-50 15-25 
0-5 98-100 92-98 80-98 10-85 85-50 15-25 
0 100 100 70-85 50-65 <30 МР-5 
0 100 100 60-15 80-40 «80 МР-5 
100 90-100 50-80 10-88. اہ ہمرس کے ہہ ےآ‎ МР 
0 100 100 95-100 85-98 25-45 5-15 
0 100 100 95-100 82-98 85-45 12-20 
0 100 100 95-100 85-98 25-45 5-15 
0 95-100 95-100 85-98 55-85 85-50 10-25 
0 95-100 95-100 80-95 55-80 85-50 15-25 
0-5 95-100 90-100 75-90 50-75 30—40 5-15 
0 100 100 80-95 15-35 <20 МР-4 
0 100 100 10-95 5-80 «20 NP-4 
0 100 100 80-95 20-35 «20 МР-4 
0 95-100 95-100 85-98 55-85 85-50 10-25 
0 95-100 95-100 80-95 55-80 85-50 15-25 
0-6 95-100 90-100 15-90 50-15 80-40 5-15 
0 100 100 100 90-100 40-50 10-15 
0 100 100 100 90-100 80-50 | 10-20 
0 100 100 100 90-100 80-40 5-15 
0-5 100 95-100 85-95 70-90 85-60 15-30 
0-5 95-100 95-100 85-95 60-80 85-50 15-30 
0-5 95-100 90-100 15-85 50-75 85-50 10-25 
0-5 95-100 95-100 70-85 55-10 80-40 5-15 
0-5 95-100 85-97 70-85 55-70 20-40 5-15 
0-5 95-100 95-100 75-90 50-75 25-40 5-15 
0-5 90-100 85-100 75-90 50-75 25-40 5-15 


0-5 90-100 85-100 75-90 50-75 25-40 5-15 
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Classification 
Soil name and 
map symbol Depth USDA texture 
Unified AASHTO 
Im, 
9515, 1۴ 025 ro mec ML, CL,CL-ML | A-4, A-6 
Storden 8-60. | “Ной саса са ee CL-ML, CL А-4, ۸-6 
958%: 
Webster |T RES o ربمم ےس ےت‎ a سوج‎ A-7, A-6 
20-30 | Clay loam, silty clay loam A-6, A-7 
30-60 | Loam, sandy loam, clay loam А-6, A-7 
Darfur 0-19:| Loam کے‎ es es ne Loose ML А-4 
19-31 | Еше запду 1оаш --| SM, SM-SC А-4 
81-60 | Stratified fine sand to fine sandy loam -------- A-2, A-4 
Granby 0-18 | Fine sandy loam A-2 
18-60 | Sand ______________ A-3, A-2-4 
978*: 
Cordova 0ی۰۰"‎ 2 A-6, А-7 
13-32 | Silty clay loam, clay loam А-7, A-6 
32-60 07ھ‎ 77-73 А-6 
978": 
Rolfe (SERE 22.  —-——— 9 А-6,А-4 
14-45 | Clay, silty clay, clay loam А-Т 
45-60 | Сау loam, loam --------------------------- А-1,А-6 
992": 
Rock outerop. 
Copaston 0-7 | Loam -.----------------------------------- SM, ML А-4 
1512 | Sandy loam: aaa сс сс А-2 
12 | Unweathered bedrock, у ۂ | یر پ-_ںی25‎ ٍْْ ٣ 00س‎ 
9965: 
Beauford 0-18 А-7 
18-40 А-7 
40-60 A-1 
Barbert 0-17 | Silt loam аас. ML, OL A-4, A-T 
17-48 | Clay ана CH, MH A-7 
48-60 | Silty clay loam СН, CL, ML, MH | А-7 
997": 
Marna 0-20 | Silty clay loam A-T 
20-32 | Clay, silty clay A-T 
32-60 | Clay loam, loam A-7, А-6 
Barbert IT Silt loam. а us А-4, A-7 
17-43 | Clay ~_--.----___ Е : A-7 
43—60 | Silty clay loam нн СН, CL, ML, МН | А-7 
998*: 
Minnetonka 0-19 | Silty clay loam ,ML А-5, А-7 
19-40 | Silty clay, silty clay loam __ МН, СН, СТ, М | А-7 
40-60 | Clay loam, loam CL, ML A-7, А-4, A-6 
Barbert 0-17 | Silt loam: uz. ue ot ML,OL А-4, А-7 
17-48 | Clay |. CH, MH А-7 
43-60 | Silty clay loam CH, CL, ML, MH | А-7 


1001*, 1002*, 10045, 
Alluvial land 


1007*. 
Alluvial-Urban land 


1032*. 
Lake beaches 


and classifications —Continued 
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Percentage passing 


40 


Liquid limit Plasticity index 
200 
Pet 
55-10 80-40 5-15 
55-70 20-40 5-15 
10-90 85-60 15-80 
60-80 85-50 15-80 
50-75 85-50 10-25 
60-80 25-40 МР-10 
35-50 20-30 NP-5 


Fragments sieve number— 
28 
inches 
10 
Pct 

0-5 95—100 95-100 

0-5 95-100 85-97 

0-5 100 95-100 

0-5 95-100 95-100 

0-5 95-100 90-100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 95-100 
0 98-100 98-100 
0 90-100 90-100 

0-5 90-100 90-100 
0 100 95-100 
0 100 95-100 
0 95-100 90-100 
0 95-100 90-100 

0-5 90-100 85-100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 98-100 98-100 
0 98-100 98-100 
0 95-100 90-98 
0 100 100 
0 100 100 
0 100 100 
0 95-100 95-100 
0 95-100 95-100 

0-5 90-100 85-100 
0 100 100 
0 100 100 
0 100 100 


170 


SOIL SURVEY 
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Classification 
Soil name and 
map symbol Depth USDA. texture 
Unified AASHTO 
In 
1039". 
Urban land 
1053*. 
Marsh 
1800 0-60 | Hemic material 4.4... Pt ooo Es 
Caron 
18018 0-18 | Loamy fine sand -------------------------- ML, SM 
Grogan 13-60 | Stratified loamy fine sand to fine sand, SM А-2, А-4 


loamy very fine sand. 


* See map unit description for the composition and behavior of the шар unit. 


Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are content of organie matter, soil 
texture, and soil structure. Shallow-rooted plants are 
not likely to use the available water from the deeper 
soil horizons. Available water capacity is an important 
factor in the choice of plants or crops to be grown and 
in the design of irrigation systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on 
many field checks. For many soils, the values have been 
verified by laboratory analyses. Soil reaction is im- 
portant in selecting the crops, ornamental plants, or 
other plants to be grown; in evaluating soil amend- 
ments for fertility and stabilization; and in evaluating 
the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others the swelling was estimated on 
the basis of the kind and amount of clay in the soil 
and on measurements of similar soils. The size of the 
load and the magnitude of the change in soil moisture 
content also influence the sweLing of soils. Shrinking 
and swelling of some soils ean cause damage to build- 
ing foundations, basement walls, roads, and other 
structures unless special designs are used. A high 
shrink-swell potential indicates that special design and 
added expense may be required if the planned use of 
the soil will not tolerate large volume changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
Steel is related to soil moisture, particle-size distribu- 
tion, total acidity, and electrical conductivity of the 
soil material. The rate of corrosion of concrete is based 
mainly on the sulfate content, texture, and acidity of 
the soil. Protective measures for steel or more resistant 
concrete help to avoid or minimize damage resulting 
from the corrosion. Uncoated steel intersecting soil 


boundaries or soil horizons is more susceptible to cor- 
rosion than an installation that is entirely within one 
kind of soil or within one soil horizon. 

Erosion factors are used to predict the erodibility of 
a soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the 
soil to erosion by water. Soils having the highest K 
values are the most erodible. K values range from 0.10 
to 0.64. To estimate annual soil loss per acre, the K 
value of a soil is modified by factors representing plant 
cover, grade and length of slope, management practices, 
and climate. The soil-loss tolerance factor (T) is the 
maximum rate of soil erosion, whether from rainfall 
or soil blowing, that can occur without reducing crop 
production or environmental quality. The rate is ex- 
pressed in tons of soil loss per acre per year. 

Wind erodibility groups are made up of soils that 
have similar properties that affect their resistance to 
soil blowing if cultivated. The groups are used to 
predict the susceptibility of soil to blowing and the 
amount of soil lost as a result of blowing. Soils are 
grouped according to the following distinctions: 

Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is 
difficult to establish. They are generally not suitable 
for crops. 

Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil 
blowing are used. 

Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

Calcareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing 
are used. 

Clays, silty clays, clay loams, and silty clay loams 
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Percentage passing 
Fragments sieve number— 
28 Liquid limit Plasticity index 
inches 
4 10 40 200 
Pet Pet 
有 | 
0 100 100 80-100 85-55 «25 NP 
0 100 100 80-100 80-56 | NP 


that are more than 35 percent clay. These soils are 
moderately erodible, but crops ean be grown if mea- 
sures to control soil blowing are used. 

Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate 
and sandy clay loams and sandy clays that are less 
than 5 percent finely divided calcium carbonate. These 
Soils are slightly erodible, but crops сап be grown if 
measures to control soil blowing are used. 

Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty elay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbon- 
ate. These soils are very slightly erodible, and crops 
can easily be grown. 

Stony or gravelly soils and other soils not subject 
to soil blowing. 


Soil and water features 


Table 12 contains information helpful in planning 
land uses and engineering projects that are likely to be 
affected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation 
are placed in one of four groups on the basis of the 
intake of water after the soils have been wetted and 
have received precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of deep, well drained to excessively drained 
sands or gravels. These soils have a high rate of water 
transmission. 

Group B. Soils having а moderate infiltration rate 
when thoroughly wet. These consist chiefly of mod- 
erately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a moderate 
rate of water transmission. 


Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have 
а layer that impedes the downward movement of water 
or soils that have moderately fme texture or fine tex- 
ture. These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clay soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

Flooding is the temporary covering of soil with 
water from overflowing streams, with runoff from ad- 
jacent slopes, and by tides. Water standing for short 
periods after rains or after snow melts is not considered 
flooding, nor is water in swamps and marshes. Flood- 
ing is rated in general terms that describe the fre- 
quency and duration of flooding and the time of year 
when flooding is most likely. The ratings are based on 
evidence in the soil profile of the effects of flooding, 
namely thin strata of gravel, sand, silt, or, in places, 
clay deposited by floodwater; irregular decrease in 
organic-matter content with increasing depth; and 
absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding; and on 
information that relates the position of each soil on the 
landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis 
for land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period 
of more than 2 weeks during most years. The depth to 
а seasonal high water table applies to undrained soils. 


Soil reaction 
pH 


TABLE 11.—Physical and chemical 


[The symbol < means less than; > means greater than. The erosion tolerance factor (T) is 
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properties of soils 


for the entire profile. Absence of an entry means data were not available or were not estimated] 


Risk of corrosion Erosion factors Wind 
Shrink-swell potential erodibility 
Uncoated steel Concrete K T group 


0.20 5 3 
0.20 
0.20 
Moderate ~_----_-_------- High ae айл дын ТОМ a a a лын 0.24 5 6 
Moderate ---------------- Hiph. лын 2-0  + ۷۴ث‎ 0.37 
Moderate 0.20 4-3 3 
Moderate 0.20 
Moderate 0.20 
bow сосын ы ne High ыыы ыыы huysa LOW سے سے سی‎ а 0.28 5 8 
1 0.87 
0.24 4-3 5 
0.82 
0.10 
0.20 8-2 8 
0.20 
0.10 
Low LOW zen ls ..| Moderate 0.28 5 6 
Moderate High: Е .| Moderate 0.48 
Low Moderate Low ------ 0.43 
0.17 5-4 2 
0.32 
0.32 
0.32 5 4 
0.32 
0.32 
0.37 5 7 
0.87 
0.24 5 4L 
0.32 
0.32 
Low тъне مس ہے‎ se Moderate کاٹ ٹ2‎ OW a a 0.24 5 6 
Tapi lc on یچس‎ Ка Moderate ~______________-_ LOW وپ ىہ وس رن‎ 0.82 
0.82 5 4 
0.82 
0.32 
0.28 2 5 
0.28 
0.82 5-4 6 
0.43 
0.48 
0.28 5-4 6 
0.28 
0.87 
0.28 5-4 4 
0.28 
0.87 
Moderate _ 0.28 5-4 6 
Moderate 0.28 
Low ceea 0.37 
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TABLE 11.— Physical and chemical 


Available water Soil ü 
capacity oil reaction 


Permeability 


Depth 


Soil name and 


pH 


6.1-8 


map symbol 


Infin 


Infhr 


In 


0.22-0.24 
0.17-0.19 
0.17-0.19 
0.21-0.23 
0.18-0.20 
0.16-0.18 
0.05-0.09 
0.18-0.20 
0.12-0.17 
0.08-0.10 


0-18 
13-32 
32-60 

0-20 
20-82 
82-60 

0-15 
15-80 
80-60 

0-26 
26-88 
88-60 

0-18 
13-31 
31-60 

0-21 
21-44 
44-60 

0-32 
32-60 

0-19 
19-37 
31-60 

0-12 
12-34 
34-60 

0-19 


19-37 
0-18 


16-40 
40-60 
87-60 
18-60 

0-16 
16-48 
48-60 

0-24 
24-88 
88-60 


0-16 


Сотдота 
Магпа 
Webster 
Glencoe 
128, 128B 
Grogan 
Nicollet 
Okoboji 
136 
Madelia 
13882, 138C2 
Lerdal 
Spicer 
Fieldon 
Granby 
181 
Litchfield 
Dassel 


109 
110 
ДЕ 
114 
130 
134 
140 
160 
178 
183 


0.17-0.24 


0.6-2.0 


195 


0-17 


Joliet 


197 


17 
0-17 
17-31 
81-60 


0.18-0.24 
0.16-0.20 
0.16-0.20 


0-58 
58-60 
14-80 
80-60 


0-14 


Kingston 
211 

Lura 
219 

Rolfe 
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properties of soils—Continued 


Risk of corrosion Erosion factors Wind 
Shrink-swell potential ص ج ڪڪ ڪڪ ڪڪ ڪڪ‎ erodibility 
Uncoated steel Concrete K 7 group 
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0.24 5 6 
g 0.24 
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0.32 
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0.48 
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0.37 5 4 
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Moderate ---------------- 0.28 5 6 
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0.17 5 3 
0.17 
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0.15 
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0.20 
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0.37 
0.37 
0.32 5 8 
0.32 
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High ______ i Moderate 0.37 
Moderate i LÖW fT 0.37 
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TABLE 11.— Physical and chemical 


шинэ. Soil reaction 


Permeability 


Depth 


Soil name and 
map symbol 


pH 


In/in 


In/hr 


In 
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Risk of corrosion 


Erosion factors 


Wind 
Shrink-swell potential à erodibility 
Uncoated steel Concrete K T group 
0.15 5 1 
0.15 
0.15 
Moderate 0.28 5 4 
High 0.28 
Moderate 0.28 
Moderate 0.28 8 Ч 
Moderate 0.28 
Moderate 0.37 
Moderate Moderate 0.28 5-4 6 
Moderate - Moderate 0.28 
Moderate Moderate 0.37 
Moderate Moderate 0.28 5-4 6 
Moderate Moderate 0.28 
Moderate Moderate 0.37 
Moderate 0.24 5-4 6 
Moderate 0.32 
Moderate 0.32 
0.28 5 5 
0.28 
0.15 
Low Moderate 0.32 5-4 6 
Moderate Moderate 0.43 
Low Moderate 0.43 
0.24 5-4 6 
0.32 
0.32 
0.20 5 5 
0.20 
0.20 
Moderate 0.37 3 1 
High 0.37 
Moderate 0.37 
Moderate 0.87 5 7 
High — esce 0.37 
Moderate 0.37 
0.32 5 4 
0.32 
0.32 
0.37 8 4 
ір! 0.87 
Moderate 0.37 
0.32 5 4 
0.32 
0.32 
0.24 5 8 
0.24 
0.32 8 6 
0.82 
0.82 
Moderate 0.24 4 6 
Moderate 0.32 


Soil reaction 
pH 


0.21-0.23 
0.18-0.20 
0.15-0.19 

.20-0.22 

.22—0.24 
0,18-0.22 
0.16-0.19 
0.14-0.18 
0.18-0.21 
0.13-0.19 
0.18-0.21 
0.20-0.22 


TABLE 11.—Physical and chemical 
0.18-0.22 


Available water 
capacity 
In/in 


Permeability 
In/hr 


SOIL SURVEY 


8-38 
38-60 
0-48 
48-60 
0-34 
34-60 
0-36 
36-61 
0-22 
22-48 
48 
0-15 
15-20 
20-60 
0-16 
16-85 
85-60 
0-28 
28-84 
84-60 
0-8 
8-12 
12 
0-15 
15-83 
83-60 


0-8 


Depth 
In 


Soil name and 
map symbol 


Chaska 
Comfrey 
Dorchester 
Lasa 
Minneopa 
Minnetonka 
Hamel 
Copaston 
Shorewood 


Calco 
3608, 350E 


178 
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349 
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354 
363 
354 
414 
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448 


5199 
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Su. 
bro 
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22 


ss 
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45] 


0.35-0.45 
0.35-0.45 
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Caron 
Muskego 
Palms 
Palms 
Chaska 
Copaston 
Copaston 
Cordova 
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525 
539 
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851* 
852* 
853* 
854* 
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Risk of corrosion 


Erosion factors 


Shrink-swell potential 


Uncoated steel Concrete 
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TABLE 11.—Physical and chemical 
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properties of soils—Continued 


Risk of corrosion Erosion factors Wind 
Shrink-swell potential erodibility 
Uncoated steel Concrete K T group 
LOW E High «2 a LOW ES 0.37 5 6 
Moderate ---------------. High сс ы ек = DOW - a 0.87 
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TABLE 11.— Physical and chemical 
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Shrink-swell potential 


Risk of corrosion 


Erosion factors 


Uncoated steel 


Concrete 


Moderate 
Moderate 
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erodibility 
T group 
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184 SOIL SURVEY 
TABLE 11.—Physical and chemical 
perium Depth Permeability аи ater Soil reaction 
In Infhr In/in pH 
996": 
Beauford 0-18 0.06-0.2 0.13-0.16 6.6-7.3 
18-40 0.06-0.2 0.10-0.14 6.6-1.8 
40-60 0.06-0.2 0.09-0.13 1.4-1.8 
Barbert 0-17 0.6-2.0 0.22-0.24 5.1-6.5 
17-48 0.06-0.2 0.10-0.14 5.1-7.3 
43-60 0.2-0.6 0.16-0.19 1.4-7.8 
9975: 
Marna 0-20 0.06-0.2 0.18-0.22 6.1-7.3 
20-32 0.06-0.2 0.13-0.16 6.1-7.3 
32-60 0.2-2.0 0.14-0.19 6.6-7.8 
Barbert 0-17 0.6-2.0 0.22-0.24 5.1-6.5 
17-43 0.06-0.2 0.10-0.14 5.1-7.8 
43-60 0.2-0.6 0.16-0.19 1.4-1.8 
998%; 
Minnetonka 0-19 0.2-0.6 0.18-0.22 5.6-7.3 
19-40 0.06-0.2 0.13-0.19 5.6-7.3 
40-60 0.2-2.0 0.16-0.21 6.6-7.8 
Barbert 0-17 0.6-2.0 0.22-0,24 5.1-6.5 
17-48 0.06-0.2 0.10-04 5.1-7.3 
43-60 0.2-0.6 0.16-0.19 7.4-7.8 
1001”, 1002*, 10045, 
Alluvial land 
1007*. 
Alluvial-Urban land 
1032*. 
Lake beaches 
1039*, 
Urban land 
10535, 
Marsh 
1800 0-60 2.0-20 0.40-0.50 5.6-7.8 
Caron 
1801B 0-13 2.0-6.0 0.22-0.24 5.6-7.3 
Grogan 13-60 2.0-6.0 0.17-0.19 6.1-8.4 


* See map unit description for the composition and behavior of Ше шар unit. 


Estimates are based mainly on the relationship between 
grayish eolors or mottles in the soil and the depth to 
free water observed in many borings made during the 
course of the soil survey. Indicated in table 12 are the 
depth to the seasonal high water table; the kind of 
water table, that is, perched, artesian, or apparent; 
and the months of the year that the water table com- 
monly is high. Only saturated zones above a depth of 
5 or 6 feet are indicated. 

Information about the seasonal high water table 
helps in assessing the need for specially designed 
foundations, the need for specific kinds of drainage 
systems, and the need for footing drains to insure dry 


basements. Such information is also needed to decided 
whether or not construction of basements is feasible 
and to determine how septic tank absorption fields and 
other underground installations will function. Also, a 
seasonal high water table affects ease of excavation. 
Depth to bedrock is shown for all soils that are 
underlain by bedrock at a depth of 5 to 6 feet or less. 
For many soils, the limited depth to bedrock is a part 
of the definition of the soil series. The depths shown 
are based on measurements made in many soil borings 
and on other observations during the mapping of the 
soils. The kind of bedrock and its hardness as related 
to ease of excavation is also shown. Rippable bedrock 
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Risk of corrosion Erosion factors Wind 
Shrink-swell potential + ms : erodibility 
Uncoated steel Concrete K T group 
0.32 5 4 
0.32 
0.32 
0.32 8 6 
0.32 
0.82 
0.87 5 4 
0.37 
0.87 
0.82 8 6 
0.32 
0.82 
0.87 5 7 
0.87 
0.87 
0.32 8 6 
0.32 
0.82 
Е High —————— Moderate — ——Y— 0.10 5 8 
下 LOW ———— LOW وس پوس سپا ےت نے‎ 0.82 8 5 
ТАЙ 0ص‎ Том nes = 2ة‎ LOW Wee — се 0.43 


ean be exeavated with a single-tooth ripping attach- 
ment on a 200-horsepower tractor, but hard bedrock 
generally requires blasting. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action results from the movement of soil moisture into 
the freezing temperature zone in the soil, which causes 
ice lenses to form. Soil texture, temperature, moisture 
content, porosity, permeability, and content of organic 
matter are the most important soil properties that 
affect frost action. It is assumed that the soil is not 
covered by insulating vegetation or snow and is not 


artificially drained. Silty and clayey soils that have a 
high water table in winter are most susceptible to frost 
action. Well drained very gravelly or sandy soils are 
the least susceptible. 


Soil test data 


Table 13 contains engineering test data for some of 
the major soil series in Blue Earth County. These tests 
were made by the Minnesota Highway Department in 
St. Paul. They were made to help evaluate the soils for 
engineering purposes. The engineering classifications 
given are based on data obtained by mechanical 
analyses and by tests to determine liquid limits and 


TABLE 12. Soil and 


[Absence of an entry indicates the feature is not a concern. 


186 SOIL SURVEY 
: Flooding 
Soil name and map symbol зэл 
Frequency Duration 

| u, цай ши ацан В Кате ааа аа ааыа 
Міппеора 

ї ы نار سے‎ ns دص‎ B/D Occasional _------------ Brief to long __________ 
Comfrey 

2727 ne ی‎ ам. B None: =. ла до ы ee 
Dickinson 

енеке مس ےی‎ Еле НЕЕ рине B/D Common -------------- Brief ~-.........-...-. 
Blue Earth 

КҮТСІН эзе шл ет с=з = 1 None =... 1... ыы 
Wadena 

ТІНЕ AIG 9007ھ‎ B None ہپ سم کت‎ ees Lnd 
Estherville | 

E سے کے‎ асады в None шини ан Whee цэ ee ы ышы 
Barrington | 

80::698 222222 ша ا ا‎ А Корв ہے‎ sd Leese ce 
Fedji | 

LY ee es 3262 A C/D None sn 22-22 2-22) es se 
Brownton 

Е зм Ж سے‎ EEE B/D COMMON. asia ИЕ‘ وس‎ durs 
Саїсо 

РИИБИНЕ ИНСЕЕ НЕНИ с/р None zc aa 55-2225 
Сапіѕіео 

9494894 a ааа ааа в None aa a saa 
Terril 

96, 96B, 96C, 96D -.---------------- 0 None سیر سے‎ i | a анны 
Collinwood 

ОЙ: سے‎ LES D None secs | РИ =s 
Copaston 

ПӘЛЕ ересен тени нана В None: „с-з issus ———— — À' 
Truman 

1028. 1026 1820) Lese rms B NONE Са 999999 a a wales 
Clarion 

1088, 105C. 1050: =" B 0 
Kamrar 

1068, 106С, 1060, 106Е ~----------__ B None aaa asas aaa a 
Lester 

OS ea ee i C/D None а рес الہ‎ augu سوب‎ 
Cordova 

И T — MÓN D Noté а ——— 
Marna 

ШӘ سے کت‎ ——————À B/D Dr eu romane lee mess ت‎ 
Webster 

ШЕС —— “асыны тады B/D Frequent ------------- Brief to long ---------- 
Glencoe 


Months 
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water features 
The symbol 2» means greater than] 
High water table Bedrock | 
- Potential 
Depth Kind Months Depth Hardness шаны 

Ft | т 
3.0-5.0 | Apparent << Apr-May کے سے‎ sess oP OU at ee далада Moderate. 
1.0-8.0 | Apparent -_____ aaa aaa ۰ ۳پ‎ 9 | High. 

БЕЗІНІҢ дысы ышы یی‎ wem IRR кенен ыы 2260: ss е. -----| Moderate. 

0-1.0 | Apparent ....----------- Му а ааа = 2560: |а саса High. 

6105 ا د ت کت دد‎ анта سے‎ vc RN — 2860 |= Low 

СИ د‎ И سم‎ скок Цаас La Ысы تم‎ а эщ 2260: | na aes Low. 
8.0-5.0 | Apparent а Mar-Jun ---------------------- 00 ددا‎ High. 

р кк جس ا ا ا ی‎ A کا 60> ا‎ as دت‎ Low. 
1.0-3.0 | Apparent ~~-----.--------_---- Nov-Jun ~--------------------- lu ББ EOS High. 
1.0-3.0 | Apparent --------------------- Хо Мау .--П------------------ 260: em High. 
1.0-8.0 | Apparent -..-----------2------- NOVI ےت‎ eee сш дшш! 2 C High. 

290:0: Ec ب99‎ ——————— $60) | ss Moderate 
2.0-5.0 | Apparent --------------------- Noy=-May 7 uz 2560! ہے ھا‎ аз ےکک ہے‎ Ней. 

CO ы ےج‎ г AUR رے‎ 12-20 | Hard ........-. Moderate. 

ЗІНІ БК НЕН ЕЕ 9 ا‎ EA >60 | مب سے‎ High. 

PO — —— ——— s r—À — —————À— 00 aa Moderate. 

b 03 ———— ÁÀ————— — سس جک ےےل کے‎ SOO 2 арас Moderate. 

0 MU AE UNE ی د‎ soe SOOM ie tee oa Moderate. 
1.0-3.0 | Apparent .--.------------------- Моу-Мау анаан O0 rss 2 High. 
10-50 | Appsrent Lens Nov-Jun 52. en ne b lg High. 
10-40 | Apparent =... се Моу-Мау есен 2500 |... S es Ней. 

0-1:0: ||. Apparent: ааль лы эш - 200 Let. ышы High. 


188 SOIL SURVEY 
TABLE 12.—Soil and 
| Flooding 
Soil name and map symbol c cx 
Frequency Duration Months 
128::1288 шы сыла далана г کے‎ ааа. | В None ———————————— Àr—————— € 
Grogan 
ШЕР: يسک ات‎ ш بیس ےکک‎ DE в ROBE салаалан T ی ی‎ a 
Nicollet 
ГЕННЕН کک ھم ب‎ B/D Common -------------- Brief aa das Nov Jun 2------------- 
Okoboji 
E EEO EE B/D INONG: aaa | کے جد ےی | ت کک ےہ سے سس‎ ышы 
Madelia 
3882::138С2 = с Do OEC E 
Lerdal 
OL шы hee Se сыш. в/р o RM DE 
Spicer 
0 本 RE RE ыы лақа B/D None E —— 
Fieldon 
ae A/D Occasional ~.---.---~-- Brief рд aa Mar-Apr ------------ 
Granby 
И ек кеткен کے‎ ик ктк аны А 所 
Litchfield 
MD E M E B/D Common =..." Brief 2 Apr-May ... 
Dassel 
Е ا‎ +000 р Frequent 2-22 ЯВАГ we جس‎ Apr-Jun -------------- 
Joliet 
人 в КОНЕ "T —————————À و‎ ss 
Kingston 
28 مب‎ ИЕ En TENNIS C/D Frequent ___ 90 Brief to long ---------- Apr-May ------------- 
Тота 
p MNT ی‎ C/D Common — ص-‎ +0000 Brief: ==, ۰.9099۶ 
Rolfe 
029B. cmo ee ee ecd А None: تک‎ eee pee eee tees | ишиг ete] 
Lasa 
920 аы ера ea ва асны C/D None: us es a Ы ا و‎ еее 
Waldorf 
210: soe seal PCT———— e C None RE RE s.a. s| s ب جه‎ s en 
Guckeen 
2398: 2000 238 аьыы B None а | ааваа аана ааа айнын 
Kilkenny 
pr————— B 机 
Le Sueur 
248: as B Notie- a aaa ی‎ сна NU | ee mes ene 
Тютах 
2БӨВ- T fe — —— -| B Мое: aga a ag ài s s. sss 
Grays 
2760: سے‎ | B None من ہے‎ дер Зенит тени кал а шад a Sos ишинд дааа 
Ocheyedan 
JRI ی‎ ee ی‎ B/D 人 
Darfur 
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water features—Continued 
High water table Bedrock | 
| : اھت‎ 
Depth Kind Months Depth Hardness 
Ft т | 
8.0-6.0 | Apparent пл Mar-Jun ааыа ل200‎ gems وب جس‎ High. 
8.0-5.0 | Apparent -—------------------—- Арг-Мау = pure خخ‎ 2960 | High. 

0-1.0 | Apparent = aaa Nov-May -- ؿ0‎ | High. 
1.0-3.0 | Apparent 22-2-2222 Nov-May ыы 260 | 22222222222 High. 
1.0-8.0 | Perched ———-—----———------------- 2 تی‎ ре одаи, High. 
1.0-3.0 | Apparent umn Nov-May .-------------------- гіл ЕВ High. 
1.0-8.0 | Apparent __ _ .. eee Nov-Jun с-сы сы loco tees ІЗ بح‎ Сыл سو‎ High. 
1:0:3:0: | “Apparent: تحت‎ +... 4 Nov-Jün енеш 2960 ДЕНЕМЕН Moderate. 
3.0-5.0 | Apparent -----.--------------- Apr-May ___ س0‎ SNB [u L лы Moderate. 

0-1.0 | Apparent _--------------------- s i ——— — ОП |. eee ља ды High. 

0-2.0 | Perched =. _ Noy Jul canc ааа 10-20 | Hard _________ High. 
3.0-5.0 | Apparent =. Apr-May ۷۷۷۷۷۳۷۳۷۷۷۷۷ bo x RR 9 High. 

0-LO | Apparent cce 0 Nov-May =: >60 TM High. 

0-8.0 | Perched _______ шы Noyv-Jüh 22-22 245 aaa ومن‎ 0 High. 

2000 E ce TRECE HM RS کے یک کک ی یی‎ 5500) 9۶9 Low. 
1.0-8.0 | Apparent — e ien Nov-Jun ----—--------------—---- 2 2 High. 
3.0-5.0 | Apparent ли ہے‎ Эрг-Мау 2 nu 200. ааш High. 

Q0 ЕРЕН ЕЕЕ ЕЕЕ ИЕККЕ "—— —————— OO lZ. coelis ct Moderate. 
2.0-5.0 | Apparent 96س‎ Apr-May ------2-------------- ا200‎ ocn ысу High. 

Белі сы ше ы اک‎ Liu Lc === шыл ышы i dee ee > و ہے ےب[ 220190 ا‎ Moderate. 

24.0 | Apparent سے‎ 22-2 c LLL a csl Feb-Mar .---.------------------- 2500.1 eer High. 

36.0 >-ظ44ب11 ,ب9‎ - 2 2 7 8 1 ——/——— S00 007 Moderate. 
1.0-3.0 | Apparent uw Déc MAY C — و‎ ۹ٰ۹ 0 High. 
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SOIL SURVEY 


TABLE 12.—Soil and 


у Flooding 
Soil name and map symbol mo" zi = шин 
Frequency Duration Months 

ее сонар С None 8709/900 
Shorewood 

р None шэнги ыы „лз шз аншы e аан ыы‏ مخ е‏ اد ےک ا2870 
Minnetonka‏ 

АТО ne -=9 р КИИ НЕ Z uuu. Е امج‎ ee аа а) 
Beauford 

dec яле = ше === осш С Noe? 2-2 ————À ———À € D ашшы a | 
Shorewood 

OU مب بے کت‎ Мыне د‎ E C/D None ——— —————— — — او‎ me.) 
Baroda 

р Frequent ....--------- ШОП олг ns) Apr-Jul ичиг‏ ۶ 9 -: ۶ ۶۶۶ب 
Oshawa‏ 

ER El ес ыл р Common. аа Brief i asm Apr-May --------2---- 
Barbert 

UTERE NUN B/D Oceasional _______ Brief ك٥‎ Mar-Jul 222-22-22.‏ سے دی ہے ہس ا322 
Tilfer‏ 

Hoa Sma فص رت ےم‎ дал: B/D Occasional ______ Brief aaa eme Apr-Jun == са. 
Chaska 

с Larsen sad ose ne B/D Common cse Brief ns Mar-Jun ы 
Caleo 

rcc ER B/D Frequent 2 Brief to long --------- Apr Jal sus 
Comfrey 

Е B Occasional ыыы Brief to long ------—---- Feb-Nov ------------——‏ ا 
Dorchester‏ 

4813 4825 ао енені А NORE aa вазар جو سب‎ a ээ ЭРЭЭН, 
Таза 

в Occasional ------------ Brief cin eee Apr-May .------------‏ 02 0 ییی۹'ک"" 
Minneopa‏ 

DOO ا مک مس کس ہی ہیں سے‎ ысына р None. ааг ини ———— ———————————————: 
Minnetonka 

ЯН ТИЛИ ЛЕК КИЛЕН C None e ا ا ا ا عو‎ А lial ^ш а ал نا‎ 
Hamel 

ГЭРЛЭЭР сы сыры р БОНО сана S И ete Шырын TN CURED 
Сора оп 

ЕЕ кек چیم‎ [6] eroe ts (P PP ا‎ эш) 
Shorewood 

Abreise КИЕ сызыкша B |o: сэ TD БЕРЕНСЕ p TCR 
Dorchester 

ИЕН A/D Frequent .-П----------- Long aoe see Apr-Jun -------------- 
Сатоп 

p unacha ЕН КЕНЕН ЕЕ RN A/D Frequent ------------- Long = Z= > Nov-May ------------- 
Muskego 

530, 548 —————— A/D Frequent ------------- 29۹۰,2320 9 Nov-May ------------- 
Palms 

0 ي‎ B/D Rare a aa Tec 
Chaska 
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High water table Bedrock 
M Potential 
Depth Kind Months Depth Hardness جو نے‎ 
Ft In 
8.0-5:0:| ‘Perched, ===... Pun opio — 2260 ےہ‎ E High. 
1.0-8.0 | Perched 2.2... с Apr-Jun ---------------------- 60 High. 
1.0-3.0 | Apparent --------—------—---——- МОУ mme cs 200 [L l. cu. High. 
3.0-5.0 | Perched _____ Apr JUN ааа зоо au с High. 
1.0-3.0 | Perched 44442 ۰۷۸ ےا 200 ۶ :بی‎ High. 
0-1.0 | Apparent 0 441-7 00 Мот aaa БО ا دا‎ High. 
0-2.0 | Perched | Noy-Jün 22222222 خخ‎ >60 |. High. 
1.0-3.0 | Apparent سس تس ات‎ RONI aa aaa gaa 20-40 | Hard _________ High. 
1.0-3.0 | Apparent --------------------— Nov-Jun П-------------ш-- 00 ICM SEM High. 
1.0-8.0 | Apparent ____ а-ы Nov-May --------------- 35007 CEDE High. 
1.0-3.0 | Apparent 22 ccc Nov-Jul ———— — 80 |. High. 
3.0-6.0 | Apparent ----------------—--—- ro  ————— 2607 сарабына ысы High. 
556.02 ean — E EEEE 2500 Le 5 01 Low 
8.0-5.0 | Apparent 0000 АФҰЗМАУ 5 ЕЕЕ 2260 re ہبی‎ Moderate. 
1.0-3.0 | Perched 4. Apr-Jun ---------------------- 200^ Soe nest High. 
1.0-3.0 | Apparent u Nov-May --------------------- ЖЕНЕ | агшаасан High. 
2860-2 NCC c ME ee eS кен кал 12-20 | Hard --------- Moderate. 
3.0-5.0 | Perched 244444 سو اٹ :2560 9ت‎ ee ek High. 
8.0-5.0 | Apparent 2 Mar-Jun -------------------сс- 260 دی ا‎ High. 
0-1.0 | Apparent 44444444 Nov- ап aaa gaa шшш 0 人 High. 
0-1.0 | Apparent --------4--22-------- NATE =..." bI High. 
0-1.0 | Apparent пил Nov-May —.—------------------ S 60 eem High. 
1.0-3.0 | Apparent یی ی۱ي سے سے ےس ات سے سے سے‎ 0 S00) МЕДИ > High 
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TABLE 12.—Soil and 
. Flooding 
Soil name and map symbol х. Т ---- = 
Frequency Duration Months 
پت‎ 9 |009 р None ¿cen ss 999 
Copaston 
DR D آ2‎ C/D NON: === ln ع‎ енен сы ee до 
Cordova 
25532088 a MEM в Кате Е aaa 
Dorchester 
БЫН; ЗБС 0 B None __ 0ٹ 00 ٗ1 ---+4ٔ٘"ٗ"ًك۳‎ 000 
Terril 
909C*, 909D*: 
10ب‎ в None == лыы ышы шы сы ы тына далы ہی‎ I eccL 
ANT EEE B ho ———— ب‬0‎ ۳٤ 
9195: 
Canisted un... ыз ааа (0723) Dro ns es —— o — 
pieldon sa ара + | B/D Nang ———— а 
920B*, 920C*, 920D*: 
САО GEM B None НИ 
Estherville .--------------- B NONS aaa ысы ЕЕ ы шы a а ata ی‎ o ды 
92| C*, 9210“: 
Clarion ши meme en B None анааан а шы Se ынанышы аны aia 
Storden . 22  - 00 в Моле» aaa aaa aa 8 0 
.پت‎ 0 7322 3060 р Мов ананы ee ۶ں‎ 
Copaston 
926*: 
Патент: 000 да B/D None секс шсш se АЙ казыл э ыыы ыз ыса ke Lr 
Webster 222220. ٤79 9 0620 B/D None ^£ 5 5 НОНО oe к нен к ит ES эг? озор ое 
929": 
Fieldon 1 0000 0 B/D NOTES EN لسم مال‎ 
Canisteü 9 6--000 C/D hin; quc PIT ا‎ 
932*: 
Glencoe аа B/D Frequent ------------- Brief to long = Apr-May ------------- 
Dassel +0 90 B/D Common ia Brief 222: 22 22x Apr-May = 
941*: 
Kingston  ب14ه(800 0ی‎ В NE 
Nicollet ы °°... ы B NORE aes aaa کی ك‎ 
946": 
Litchfield, арнаны наг А Мое, 2:52.22 ——————— "0.0900 
217201165: нинцин к — s بی اپ‎ в None И کی کک ا‎ 
947": 
1853061191 کی بب‎ B/D NOB a a ا‎ 
OD daa و‎ B/D Монб: u; uuu ی‎ ВЕ 
960۰ 
borden’ uu mt cs B Мое, US ا کی م ی ی چ ی ےی ےھ‎ 
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High water table Bedrock 
= ша Potential 
frost action 
Depth Kind Months Depth Hardness 

Ft In 

MÁ— € 12-20 | Hard -- _ _ Moderate.‏ —"—— ———————— ا ا0 
High.‏ د :2500 Apparent ------4-------------- Nov=May: аана‏ | 1.0-8.0 
人 БІЛІП L. uu u u High.‏ .2 2 ہے Apparent‏ | 3.0-5.0 

人 | po X гал Moderate. 

НІҢ аа попа À ыб 9۶ High. 

53807 c enn جس ےس‎ ep me ہے مض‎ бы pee лай dure кый колы a سس ا‎ аг High. 
1.0-8.0 | Apparent ue Хохь —— 大 小 High. 
10-50 | Apparent مس لسر ار 0 000 .- 9 سس سس 2 سے‎ High. 

p. pb ыш чал ымыы зы —— —M——À она TRO Leste ہوسا ھت و‎ Moderate. 

сезі некикнкт ила ика ак на кт ке енен oe ee ЕСЕ OU Low. 

ІШ I———— БЕЛЕК —————ÁÀ >60 |2. Moderate. 

人 | >60 ےا‎ Moderate. 

2060107 p l ————————— Н 12-20 | Hard ___ Moderate. 
1.0-8.0 | Apparent оо e __ Пес-Мау ---------------------- >60 2. 22 2222-2 High. 
1:0=8:0: | Apparent: aaa ... Nov-May --------------------- 200 2. se леа High. 
1.0-3.0 | Apparent а МОИ nueces сс uuu u L === High. 
1.0-3.0 | Apparent uw Neveu کسی ہے‎ ne RUD 0 0 High. 

0-1.0 | Apparent 0ة909ً90 .و مج .2 ویج پا‎ 200 |. uns ааа High. 

0-1.0 | Apparent --------------------- Өс Тий. us e cs es een БІЛ |... cones High. 
8.0-5b:0. | Apparent. سے صصح‎ Арт Мау nn 5 en 770۷ uuu وی‎ High. 
8:0-5.0 | Apparent: аал Apr-May -.-.----------------- SOO lin ۴ High. 
3.0-5.0 | Apparent __ ...ےت ا ا اس‎ Apr-May --------------------- SEO ا‎ Moderate. 
8.0-5.0 | Apparent نے‎ LL LLL Lll Apr-Máy SEE 3500: Lise و‎ High. 
1.0-3.0 | Apparent -——---—-----—------—— Nov- Mav- esa ышы Sous ый 2560 Le High. 
1.0-3.0 | Apparent пил Nov-May .о22----------------- PM——— High. 

КАТ е a НЫ سی‎ ышы шы ыыы р ОП Moderate. 
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TABLE 12.—Soil and 


1 Flooding 
Soil name and map symbol зэ 
Frequency Duration Months 
960Е“: 
Clarion 999 29 В None: 二 
981596 ck ысы сынаны ша в hp ———————————— Maa алели ыш a ИНЕ 
Storden 
908%: 
Webster. 07 B/D None «ааш "— —————ÁÁ——————— La —À— — "— 
Darfur’ za B/D ro qe —— — ——M—— کک د ی ت د ا‎ 
Granby aaa ааа A/D Occasional ------------ Brief aa Mar-Apr __ 2. 
978": 
Cordova: cwm ees C/D "88۳9 —————————  ‪ аа 
Во Ше ————M— C Common unes Brief جم‎ Mar-Jun ------2------ 
992%; 
Rock outcrop. 
Соравой T — پیم‎ D prn — — ————— LT ne ——"——A"—— € 
995": 
Besgulosü ¿JU ee D None ast a ا ا ا ا ا ی د ی ت‎ 
Баг: —— ——Ó D Common nouos Biel 222 25 Es икта Apr-May 2.2 
497": 
Marna. ————— — D None = 三 Eee 
Barbért:-21 0... ьа D Common -------------- Brief 2-2 ассыз Apr-May 008 
998": 
Minnetonka = р МОНЕ ышы жм шышы ыы eo مد‎ а Se а агшин Анн 
Barbert u р Common -------------- Bref =u p шы шсш Apr-May ..2П-0-------- 
1001*, 1002*, 1004". 
Alluvial land 
1007*. 
Alluvial-Urban land 
1032*. 
Lake beaches 
1039”. 
Urban land 
1053*. 
Marsh 
[PD] ka s ————— D None: EREMO Td -—————————Á———————Á MÀ 
Caron 
Fr -—————— B None а ——À—Á—— 
Grogan 


* See map unit description for the composition and behavior of the map unit. 
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High water table Bedrock 
_| Potential 
frost action 
Depth Kind Months Depth Hardness 

Ft In 

| 2900 Lll Шы Moderate. 

plc» -——————————— — —— e چ یپ‎ 00 ЕЕ Moderate. 
1.0-3.0 | Apparent u Nov-May —2———-—---—-—-—--—---—-—-—-- 2500: u. u l ar. ша High. 
1.0-3.0 | Apparent u D or RN РАЛЫ ———— High. 
1.0-3.0 | Apparent 222 2 9پ‎ + 0 ПЕРИ ЕСЕККЕ ш Moderate. 
1.0-8.0 | Apparent Nov-May ——————— — 2550! кн эг سی‎ High. 

0-3.0 | Perched _____ یب 2-۶ ےت‎ U 2260) Шок эзы High. 

290.0 د ا‎ mm минеке к нек cn سک ےق‎ кенен e Был ылы uu یووم‎ 12-20 | Hard ________ Moderate 
1,0-8.0 | Apparent ааыа RTI) ARR “708 0ت‎ High. 

0-2.0 | Perched 779777228, Nov-JUn. а pIo  -_- —Ü High. 
1.0-8.0 | Apparent -----——----------—---- NO po دا‎ ы шышы High. 

0 2:0 | Perched Lene NOSIS aa 260 ا‎ zL High. 
1.0-3.0 | Perched ————-——-—--——--------—--—- Lol ڈوو کول‎ — збо High. 

0-2:0:| Perched =... .... 人 | 三 High. 

0-1.0 | Perched 224444 Jan-Dee -—-------------------—- 60) Бок аа High. 

БД ИО کس‎ "uc 2360: ا‎ EE High. 
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TABLE 13.— Engineering 


Mechanical analysis 


Minnesota 

5 Percentage less than 

Soil name and location Parent material 2 рер fiom 8 inches passing sieve— 
55- 

Хо. 4 Хо. 10 

(4.7 mm) (2.0 mm) 
In 
Barbert silt loam: 

NWANW И sec. 10, T. 105 N., R. 27 W., Lacustrine sediments. 7052 Dev ا‎ 100 
about 860 feet east and 100 feet south of 7053 1 دا د‎ 
NW section corner. (Marginal to very 7054 51-15 97 95 
Япе) 

Baroda silty clay loam: 

ХУМ МУУ % sec. 10, T. 105 N., В. 27 W., Lacustrine sediments. 7049 
1,200 feet east and 100 feet south of NW 1050 
section corner. (Marginal to Minnetonka 7051 
series) 

Coliinwood silty clay loam: 

SW4SW 4 sec. 47, T. 107 N., R. 27 W., Lacustrine sediments. 7066 021837 еа 100 
1,000 feet north and 100 feet east of SW 7067 24-45 100 99 
corner of section 27. (Modal profile) 1068 AG assueti ی ی‎ 

Cordova clay loam: 

SEYNE! sec. 9, T. 108 N., В. 26 W., Glacial till. 7072 0-13 99 99 
800 feet north and 100 feet west of SE 7078 13-27 93 92 
corner of МЕМ section 9. (Modal profile) 7074 32-58 94 92 

Grogan silt loam: 

NWIANE? sec. 21, T. 107 N., В. 28 W., Lacustrine sediments de- 7087 
about 1,180 feet east and 2,100 feet south posited over sandy sedi- 7088 
of NW section corner. ments with variable silty 7089 

bands. 

SW14NW 4 sec. 80, T. 107 N, R. 27 W. Lacustrine sediments. 7084 0-10 99 99 
about 1,180 feet east and 2,100 feet south 7085 14:31:12 ا و د‎ 
of NW section corner. (Marginal to 7086 91-46 | LL LLL s mmm 
Truman series) 

Guckeen silty clay loam: 

SEUSW 1 sec. 28, T. 105 N., В. 28 W., Lacustrine sediments de- 7045 0-8 | 100 
about 2,240 feet east and 2,400 feet north posited over glacial till. 7046 8-22 | 100 
of SW section corner. (Мода! profile) 7047 22-39 100 99 

7048 89-60 99 98 
Kamrar silty clay: 

NESW М sec. 23, T. 105 N., В. 28 W., Fine textured material de- 7078 100 
about 2,340 feet north and 2,080 feet east posited over glaeial till. 7079 100 
of the SW section corner. (Modal profile) 7080 98 

Kingston silty clay loam: 

SW4NW 14 sec, 80, Т. 107 N., В. 27 W. Lacustrine sediments. 1081 0-11 100 99 
about 885 feet east and 1.580 feet south 7082 1781, | эээ а 100 
of NW seetion corner. (Modal profile) 7088 7 100 

Lura silty clay loam: 

NE4SW М sec. 26, T. 105 N., R. 27 W., Lacustrine sediments. 1061 0-13 1... 100 
about 800 feet south and 360 feet west 1062 20-46 |... 100 
of NE section corner. (Мода! profile) 

Madelia silty clay loam: 

SW 4, NW sec. 30, T. 107 N., Е. 27 W., Lacustrine sediments. 7069 100 
about 1,940 feet south and 500 feet east 7070 100 
of NW section corner. (Taxadjunct to 7071 100 
Madelia too deep to lime) 

Marna silty clay loam: 

ВИЗУ М sec. 23, T. 105 N., В. 28 W. Lacustrine sediments over 7042 (НО Les 100 
about 1,760 feet north and 300 feet east glacial till. 7043 13-18 100 99 
of SW section corner. 7044 28-42 99 98 


test data 
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Percentage less than 3 


inches passing sieve— Percentage smaller than— Liquid Plasticity 
Cont. limit index 
"y 7 о 0.05mm | 0.02 пт | 0.005 тт | 0.002 тата 
Pet 
99 95.7 90 74 43 26 43 12 
100 98.3 98 97 81 65 76 47 
85 66.5 64 61 44 36 58 29 
99 95.3 91 74 47 34 45 14 
100 98.5 97 96 82 67 71 31 
98 96.5 96 92 13 44 62 28 
99 91.3 86 72 39 25 45 14 
98 91.9 90 85 65 59 61 35 
100 97.7 90 61 17 11 37 6 
94 75.9 71 57 87 27 57 20 
87 71.1 65 58 41 82 49 22 
85 59.5 54 48 29 20 34 11 
100 12.0 59 33 20 16 26 2 
100 87.0 79 38 24 19 82 6 
100 81.8 63 25 了 A We pees ec oe ees ae 
98 95.5 88 54 24 18 87 10 
100 98.8 93 51 25 20 35 9 
100 98.8 98 68 23 16 87 6 
98 89.4 85 77 49 82 41 14 
98 89.6 87 81 50 84 55 16 
97 84.9 88 77 57 40 55 21 
93 18.0 67 56 36 24 41 20 
98 87.6 85 77 55 86 48 15 
99 89.5 88 83 62 80 57 22 
94 76.2 74 63 42 28 44 16 
99 96.1 95 70 84 20 45 14 
98 97.8 97 80 35 21 44 14 
95 97.7 97 86 34 18 45 10 
98 92.9 87 74 57 89 63 20 
99 95.6 93 81 65 49 65 41 
99 97.8 90 73 41 29 48 18 
99 96.9 91 72 40 31 48 25 
99 97.6 97 82 40 82 49 22 
99 90.6 87 15 55 42 49 16 
98 90.1 89 18 59 45 51 21 
95 79.7 76 70 50 88 47 22 


Classification 

AASHTO Unified 
A-'1-6 (10) ML 
А-Т-6(80) СН 
A-7-5 (16) CH 
A-7-5 (11) ML 
A-'1-5 (20) MH 
A-7-5 (19) MH 
A-7-5 (11) ML 
А-7-6(20) СН 
А-4(8) ML 
A-7-5 (15) MH 
А-Т1-6(14) CL 
A-6(5) CL 
А-4(7) ML 
А-4(8) ML 
А-4(8) съ 
А-4 (8) ML 
А-4(8) ML 
A-4(8) ML 

-1-5(11 ML 
А-7-5(18) MH 
A-7-5 (15) MH 
А-7-6(12) CL 
А-7-5 (16) MH 
А-7-6 (20) CH 
A-'I-6 (11) ML 
A-7-5 (11) ML 
A-7-5 (11) ML 
А-5(9) ML 
A-7-5 (16) MH 
А-7-6 (20) CH 
A-7-5 (13) MH 
А-7-6 (16) CL 
A-7-6 (15) cL 
А-7-5 (12) ML 
A-7-5 (14) MH 


А-7-6 (14) 
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TABLE 13.—Engineering 


Mechanical analysis 
Minnesota 
" Percentage less than 8 
Soil name and location Parent material ре Бен тош inches passing sieve— 
No.4 No. 10 
(4.7 mm) (2.0 mm) 
In 
Minnetonka silty clay loam: : 
SEY%SW % sec. 34, T. 108 N., R. 28 W., Lacustrine sediments. 1075 0-18 99 99 
about 200 feet north and 100 feet west | 1016 24-48 99 99 
of SE section corner. (Slightly higher | 1071 48-66 99 98 
sand content than range allows for Bt 
horizon) 
Shorewood silty clay loam: . . 
NEUSW М sec. 26, T. 105 N., R. 27 W., Lacustrine sediments. 7055 (1-3 [asses 100 
about 40 feet west and 40 feet south 7056 |- 100 
of NE corner of section 26. (Modal 7057 45-58 97 95 
profile) 
Waldorf silty «ау loam: 7063 0-15 100 
SWUSW 4 sec. 27, T. 106 N., В. 29 W., Lacustrine sediments. 1064 20-35 |. 100 
about 800 feet east and 100 feet north 7065 53-62 100 
of SW corner of section 27. (Modal 
profile) 


plastic limits. The mechanical analyses were made by 
combined sieve and hydrometer methods. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material, as has been explained for table 13. 


Formation and Classification of 


Soils 


The pages that follow explain how certain factors 
have affected the formation of soils in Blue Earth 
County. They also define the system of soil classification 
eurrently used and classify each soil series according 
to that system. 


Factors of Soil Formation 


The characteristics of the soil at any given point 
are determined by (1) the physical and mineralogical 
composition of the parent material, (2) the climate 
under which the soil material has accumulated and 
existed since accumulation, (3) the plant and animal 
life on and in the soil, (4) the relief, or lay of the 
land, and (5) the length of time the forces of soil 
formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering 
of rocks and slowly change it to a natural body that 
has genetically related horizons. The effects of climate 
and plant and animal life are conditioned by relief. The 
parent material also affects the kind of soil profile that 


is formed and, in extreme cases, determines it almost 
entirely. Finally, time is needed for changing the parent 
material into a soil profile. It may be much or little, but 
some time is always required for differentiation of soil 
horizons. Usually, а long time is required for the 
development of distinet horizons. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions сай be made regarding the effect of any one 
factor unless conditions are specified for the other 
four. Many of the processes of soil formation are 
unknown. 


Parent material 


Blue Earth County is covered by drift of the New 
Ulm phase of the late Wisconsin glaciation. This glacier 
receded from the county about 12,000 years ago (17, 
18). When it receded, a mantle of glacial till remained. 
Melt water from the glacier flowed out over much of 
the county depositing lacustrine, deltaic, and outwash 
sediments. 

The soils in map units 3, 4, 7, and 8 (see general 
soil map) formed in calcareous loamy till. These are 
principally Clarion, Nicollet, Webster, Lester, Le 
Sueur, and Cordova soils. 

The soils in map units 5 and 6 have 2 to 4 feet of 
clayey glacial till, which has a high shale content. They 
overlie the loamy glacial till. They are principally 
Kilkenny, Lerdal, Minnetonka, and Marna soils. 

The soils in map units 9, 10, 11, 12, and 13 formed 
in silty and clayey lacustrine sediments. They are prin- 
cipally Marna, Waldorf, Madelia, and Beauford soils. 

The soils in map unit 14 formed in loamy and sandy, 
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Mechanical analysis— cont. Classification 
Percentage less than 3 
inches passing sieve— Percentage smaller than— Liquid Plasticity 
Cont. limit index 
AASHTO Unified 
No. 40 No. 200 
(0.49 mm) | (0.074 mm) 0.05 mm 0.02 mm 0.005 mm 0.002 mm 
Pet 

95 1.6 73 56 33 23 42 Ч | А-5(8) ML 

95 80.3 78 4T 52 42 49 22 | A-7-6(15) CL 

90 64.7 58 68 85 27 44 20 | А-7-6(11) CL 

99 94.6 87 78 57 87 51 15 | A-7-5(12) мн 

99 96.1 93 84 72 54 72 36 | A-7-5(30) МН 

89 71 61 50 88 58 28 | A-7-5 (19) MH-CH 

99 95.2 92 74 47 4T 46 18 | A—7-6 (12) CL 

99 94.6 94 77 69 69 64 81 | А-7-5(20) MH 

99 94.5 89 89 48 48 51 18 | А-7-5(18) мн 


stratified materials deposited in the delta. They are 
principally Darfur, Dassel, Fieldon, and Litchfield soils. 

The soils in map units 1 and 2 formed in loamy and 
sandy alluvial materials deposited by the rivers on 
bottom lands and terraces. They are principally Alluvial 
land and Minneopa, Lomax, Comfrey, and Chaska soils. 

For additional information about the parent material 
of the soils in this county, see “Geology” under “Еп- 
vironmental Factors Affecting Soil Use." 


Climate 


Blue Earth County has a соо], humid, continental 
climate. Temperatures vary widely from summer to 
winter. In winter, soil-forming processes are largely 
dormant. Generally, the soils are frozen to a depth of 
2 to 3 feet for 4 to 5 months of the year. The depth to 
which frost penetrates depends mostly on the amount 
of snowfall in November and December. 

The climate is essentially uniform throughout the 
county. Differences in vegetation, soil material, and 
relief can cause variations in the microclimate. For 
example, soils in the prairie regions are exposed to a 
greater variation in temperature than those in the 
forest regions. Marna, Lura, and other fine textured 
8018 warm up more slowly in spring than coarse 
textured soils, such as Estherville and Dickinson, be- 
cause they contain more moisture. Dark colored soils, 
such as Clarion and Nicollet, absorb more heat from 
sunlight than light colored soils. Well drained soils 
also warm up faster than poorly drained soils. Soils 
on south- and west-facing slopes receive more sunlight 
and tend to be drier and warmer than soils on north- 


and east-facing slopes. The interaction of all these 
factors affects the formation of soils. 


Plant and animal life 


Before the county was settled, native vegetation was 
most important to the complex of living organisms that 
affect soil formation. The activities of animals were of 
minor importance. Earthworms performed ап im- 
portant function in the transformation and transloca- 
tion of organie material. 

Forest and prairie vegetation have strongly influ- 
enced the formation of soils in this county (fig. 8). 
Most of the county, especially the western part, has 
had prairie vegetation almost continuously since the 
glacier receded. The county extends along the northern 
margin of an extensive zone of ecological tension 
between prairie and forest regions. Throughout the 
centuries this margin advanced and retreated as shifts 
in the climate pattern affected temperature, relative 
humidity, wind velocity, and precipitation. 

Most soils that formed under forest have recently 
been influenced by prairie and are transitional between 
the Alfisols and the Mollisols, The soils of the grass- 
lands, such as Nicollet, show well developed character- 
istics of Mollisols. In some areas, however, the amount 
of translocated clay in the subsoil, in the Le Sueur soil, 
for example, suggests the influence of forest vegetation. 
The influence of forest on soils that are lower in car- 
bonates has resulted in stronger horizon development 
within the profile. The rank growth of vegetation on 
the poorly drained prairie soils, such as Webster, 
Marna, and Glencoe, has caused the soils to have a thick 
surface layer and large amounts of organic matter. 
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Figure 8.—Native vegetation: 
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Solid-canopy deciduous trees, such as oak, elm, basswood, ash, maple, and азреп. 
2. Dominantly groves of oak, elm, and aspen on the better drained soils and tall prairie grasses and sedges on the wet soils; a 


few areas of soil.canopy woods near lakes and streams. 


3. Dominantly tall grass prairie; а few small groves of oak and aspen, and а few hazelnut thickets. 


For additional information about the vegetation of 
the county, see "Natural Vegetation” under “Environ- 
mental Factors Affecting Soil Use.” 

Relief 


Relief, through its effect on drainage, aeration, and 
runoff, is an important factor in the formation of soils. 


Maximum profile development takes place in well 
drained or moderately well drained, gently sloping soils. 

In Blue Earth County, the effect of relief is most 
evident in the rolling to hilly, morainic areas. Here the 
Steep slopes and hilltops are occupied by soils that have 
a thin A horizon directly underlain by the calcareous 
parent material. Because these soils are so steep, 
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vegetation has been sparse. The supply of moisture has 
been deficient because the rainfall is lost through run- 
off. For these reasons, no B horizon developed. Storden 
Soils are an example. 

On the lower slopes, where soil formation is more 
evident, the soils have a thick, black A horizon, a 
brownish B horizon, and а greater depth to lime. 
Clarion soils are an example. 

Soils formed in depressional areas have a thick, dark 
surface layer that is high in content of organic matter. 
The color and mottling of these soils are affected by 
poor drainage. Webster and Glencoe soils are examples. 

Some calcareous soils formed in nearly level to gently 
undulating areas have а water table within a few feet 
of the surface. They have a thin, black, caleareous 
surface layer underlain by a thick, grayish, strongly 
ealcareous layer. While these soils were forming, mois- 
ture evaporated from the ground surface, and lime 
concentrated on the surface layer. Canisteo soils are 
an example. 

Time 

АП the soils in Blue Earth County are young. The 
process of soil formation began about 12,000 years ago, 
when the glaciers receded. Most of the soil material 
deposited by the glacier consisted of reworked drift 
carried by earlier glaciers. 'The weathering of minerals 
had already begun at the time of deposition as is 
evident by the dominance of montmorillonite clay (4). 

Most soils that formed in glacial drift have distinct 
A, B, and C horizons. Lester and similar soils that 
formed under forest vegetation have been exposed to 
greater intensities of the five factors of soil formation 
than have many other soils. The development of hori- 
zons is less distinct in the poorly drained soils, such as 
Webster, than in the well drained soils, such as Clarion, 
because a high or fluctuating water table has modified 
the effect of time. Soils on bottom land near rivers and 
small streams show little formation because the soil 
material is very young. 


Processes in Soil Formation 


Soil genesis (11) consists of two steps: the accumu- 
lation of parent material and the development of 
distinct properties and horizons in the profile. Soil 
properties develop through the interaction of the pro- 
cesses whereby additions, removals, transfers, and 
transformations of organic matter, silicate clays, silica, 
soluble salts, iron, aluminum oxides, and carbonates 
are made. The terms podzolization, calcification, gleiza- 
tion, and laterization stress the dominant processes in 
the development of soil properties. In this county the 
five factors of soil formation interact in such a way that 
three processes are dominant—podzolization, calcifica- 
tion, and gleization. 

Podzolization (14) is the dominant soil-forming 
process in areas of high humidity and forest vegetation. 
In this county the factors of climate and vegetation are 
marginal in the podzolization process. 

Podzolization is expressed in the formation of Alfi- 
sols that grade toward Mollisols, for example, in Grays, 
Kilkenny, and Lester soils. The partial removal of clay 
minerals, organie matter, iron, and aluminum oxides 
results in a concentration of resistant primary min- 
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erals, such as quartz and feldspar. This process causes 
а slight graying in the color of the subsurface layer, the 
development of an A2 horizon, or à reduction in the 
thickness of the A1 horizon. 

The silicate clays and organie matter, which have 
been removed from the surface layer, accumulate in 
the B horizon as films along channels or on the faces 
of the structural aggregates. The accumulation of clay 
and organie matter, with some weathering of silicate 
minerals in places, causes а distinct increase in the 
content of clay in the subsoil. The increase in car- 
bonates in the lower part of the B horizon causes the 
organie material and clay to precipitate. Prominent 
coatings form on the surface of the structural aggre- 
gates just above the calcareous till C horizon. 

In this county the intensity of podzolization is influ- 
enced by the amount of carbonates in the parent 
material. The lower amount of carbonates is expressed 
in the stronger horizonation and thicker solum of the 
Kilkenny soils. Long-term variations in climate have 
restricted the normal influence of timber on the soils 
of this county. 

Calcification (14) is a process normally restricted to 
regions of the temperate zone where rainfall is 25 
inches or less and the dominant vegetation is grass or 
brush. By this process, which is marginal in this county, 
carbonates are redistributed in the profile but not 
entirely removed. The more than 24 inch rainfall in the 
county does not provide enough water to percolate 
through the profile and entirely remove the calcium 
carbonate that was originally in the parent material. 

During calcification, calcium and magnesium саг- 
bonates accumulate at some point in the profile at about 
the same depth as that to which the surface water 
most frequently percolates. A secondary result of the 
process is that the soil material becomes somewhat 
granular. The granulation results from the action of 
the carbonates on the clay colloids in this soil material. 
Also, because the colloids are thus influenced, there is 
little downward movement of colloids in the profile. 
The calcification process therefore involves the accu- 
mulation of carbonates in the soil and the absorption 
of caleium and magnesium ions by clay colloids. 

Vegetation contributes in the formation of soils 
influenced by calcification. Grasses and other plants that 
require a relatively large amount of bases, particularly 
calcium, carry these bases to the surface through their 
roots. When the plants decay, the calcium is returned 
to the surface layer. The loss through leaching is partly 
offset in this way. Soils formed through the process of 
caleifieation, therefore, seldom have a strongly acid 
surface layer. The large accumulation of decayed 
grasses on the surface and to a depth of 8 to 16 inches 
causes organie matter, nitrogen, phosphorus, and 
sulfur to accumulate on the surface layer. 

In this county the Mollisols were influenced by the 
process of calcification. They formed under higher 
rainfall, however, than is characteristic for soils where 
the process of calcification has produced a horizon of 
accumulated lime in the profile. Because of the greater 
amount of rainfall, the average downward percolation 
of water in Mollisols under а good cover of prairie 
may be such that there is no zone in which calcium 
carbonate has accumulated. Yet these soils have a high 
degree of base saturation and are high in exchangeable 
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calcium, even though по free lime is present. In some 
areas Mollisols show evidence of relic properties of 
Alfisols, for example, Barrington, Le Sueur, and Shore- 
wood soils. 

Generally, calcification causes soils to be fertile. Some 
of the soils whose formation has been influenced by 
calcification are among the most productive soils in the 
Corn Belt. The Clarion and Truman soils are typical 
examples. 

Gleization (14) is à process that develops a horizon 
of light olive.gray or gray material immediately below 
the dark colored surface layer. In this county this 
process occurs where а perched water table is at or 
slightly below the surface layer. 

The gleization process is evident in Webster, Marna, 
and other poorly drained soils of Blue Earth County. 
These soils belong to the Haplaquoll and Argiaquoll 
great groups. 

Some Haplaquolls in this county formed in areas 
where the relief produced a fluctuating water table, 
for example in Brownton, Canisteo, and Fieldon soils. 
In such soils percolation is offset by evaporation, re- 
sulting in the diffusion of free carbonates throughout 
the profile because of gleization and calcification. 

Soils that formed in small, shallow depressions have 
а prominent A2 horizon and appreciable amounts of 
translocated clay in the B horizon. The characteristics 
are generally associated with areas where a low water 
table causes the removal of organic matter and silicate 
clays from the A1 horizon, the concentration of silica 
in the A2 horizon, and the aecumulation of silicate clays 
and organic matter in the B horizon. A high water 
table causes gleization in the B horizon. Soils in depres- 
sions, such as Barbert and Rolfe soils, have properties 
of the Argialboll great group. 

Caron, Muskego, and Palms soils, for example, which 
belong to the Histosol order, formed in sites where 
abundant water encourages the luxuriant growth of 
reeds, sedges, and mosses. The organic matter from 
these plants decays slowly in very poorly drained 
areas. Plant remains accumulate faster than they de- 
cay; and organic matter, known as peat, accumulates. 
Where drainage is improved, the peat decays and oxi- 
dizes to form muck or a mineral soil. 


Classification of the Soils 


Soils are classified so that we can easily remember 
their signifieant characteristics. Classification enables 
us to assemble knowledge about the soils, to see their 
relationship to one another and to their environment, 
and to develop principles that help us to understand 
their behavior and response to manipulation. First 
through classification, and then through use of soil 
maps, we can apply our knowledge of soils to specific 
fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soll surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; in engineer- 
ing work; and in many other ways. Soils are placed in 
broad classes to facilitate study and comparison in 
large areas, such as countries and continents. 

The system of classification used by the National 
Cooperative Soil Survey (16) has six categories. Be- 
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ginning with broadest, these categories are order, sub- 
order, great group, subgroup, family, and series. In 
this system the criteria used as a bases for classifica- 
tion are soil properties that are observable and mea- 
surable. The properties are chosen, however, so that 
the soils of similar genesis, or mode of origin, are 
grouped. In table 14 the soil series of Blue Кат 
County are placed in four categories. of the current 
System. Classes of the current system are briefly de- 
fined in the following paragraphs. 

ORDER. Теп soil orders are recognized. The prop- 
erties used to differentiate among soil orders are those 
that tend to give broad climatie groupings of soils. 
Тре two exceptions to this are Ше Entisols and His- 
tosols, which occur in many different climates. Each 
order is identified by a word of three or four syllables 
ending in sol. Ап example is Mollisol. 

SUBORDER. Each order is divided into suborders 
that are based primarily on those soil characteristics 
that seem to produce classes with the greatest genetic 
similarity. The suborders narrow the broad climatic 
range permitted in the orders. The soil properties used 
to separate suborders are mainly those that reflect 
either the presence or absence of water-logging, or 
soil differences resulting from the climate or vegeta- 
tion. Each suborder is identified by a word of two 
syllables. The last syllable indicates the order. An ex- 
ample is Aquoll (Aqu, meaning water or wet, and oll, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and features. The ho- 
rizons used to make separations are those in which 
clay, iron, or humus have accumulated; those that have 
pans that interfere with growth of roots, movement 
of water, or both ; and thick, dark colored surface lay- 
ers. The features used are the self-mulching properties 
of clay; the temperature, the major differences in 
chemical composition mainly calcium, magnesium, so- 
dium, and potassium ; and the dark red and dark brown 
colors associated with basic rocks, and the like. The 
names of great groups have three or four syllables. A 
great group is identified by adding a prefix to the name 
of the suborder. Àn example is Haplaquoll (Нар, 
meaning simple horizons, aqu for wetness or water, 
and oil, from Mollisols). 

SUBGROUP. Each great group is divided into sub- 
groups, representing the central (typic) segment of 
the group, and others called intergrades that have 
properties of the group and one or more properties of 
another great group, suborder, or order. Subgroups 
may also be made in those instances where soil prop- 
erties intergrade outside of the range of any other 
great group, suborder, or order. Each subgroup is 
identified by the name of the great group preceded 
by one or more adjectives. An example is Typie Hap- 
laquoll (a typical Haplaquoll). 

FAMILY. Soil families are established within a sub- 
group primarily on the basis of properties important 
to the growth of plants or on the behavior of soils 
when used for engineering. Among the properties con- 
sidered are texture, mineralogy, reactions, soil tem- 
perature, permeability, thickness of horizons, and 
consistence. A family name is the subgroup name 
preceded by a series of adjectives, the class names for 
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TABLE 14.—Classification of the soils 


[Ап asterisk in the first column indicates a taxadjunct to the series. See text for a description of those characteristics of this tax- 
adjunct that are outside the range of the series] 


Soil name 


Family or higher taxonomie class 


*Barbert 


Udifluvents 
Fine, montmorillonitic, mesie Typic Argialbolls 


Baroda ------------------ -| Very-fine, montmorillonitic, mesic Турс Argiaquolls 
* Barrington: ماما ےو ہے‎ ee Fine-silty, mixed, mesic Typic Argiudolls 
Beauford „ез ышы a LLL дас 2 Very-fine, montmorillonitic, mesic Турїс Haplaquolls 
Blue: Маг 21555428 5585 ши eed Fine-silty, mixed (calcareous), mesic МоШе Fluvaquents 
oo mm Coarse-silty, mixed (calcareous), mesie Турс Udorthents 
9ط 0ھ‎ Fine, montmorillonitic (calcareous), mesic Турс Haplaquolls 
Calco qM EL رت‎ Шы PM DN c шш Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls 
Canisleo детте еткеннен ск нн Fine-loamy, mixed (calcareous), mesic Туріс Haplaquolls 
*Caron 2522-2152 ыс e шшш Ет Coprogenous, euic Limnic Medihemists 
Е ЕЕ Fine-loamy, mixed (calcareous), mesie МоШе Fluvaquents 
Clarion и санасы Fine-loamy, mixed, mesic Турс Hapludolls 
Collinwood. а ааа Fine, montmorillonitie, mesic Aquic Hapludolls 
Comfrey аа саса атысы Fine-loamy, mixed, mesic Cumulie Haplaquolls 
Copastónm-.-. c ол 0 Loamy, mixed, mesic Lithic Hapludolls 
о ее i ن‎ Fine-loamy, mixed, mesic Турс Argiaquolls 
DOTÊ aa ee يہ سو سن‎ НЫЕ Coarse-loamy, mixed, mesic Туре Haplaquolls 
Әрекет ак یس تپ بت‎ аі. Coarse-loamy, mixed, mesic Туре Haplaquolls 
Dickinson... a ра Coarse-loamy, mixed, mesic Турс Hapludolls 
#Dorchester کے کس اس سس سے‎ ee a сене Fine-silty, mixed (caleareous), mesic Турс Udifluvents 
Estherville ___ Coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
edji ------ --| Sandy over loamy, mixed, mesic Typic Hapludolls 
Fieldon - -| Coarse-loamy, mixed (calcareous), mesic Турс Haplaquolls 
9 0 Fine-loamy, mixed, mesic Cumulie Haplaquolls 
Granby سو ےچ ےئ‎ a n ына тс Sandy, mixed, mesic Турс Haplaquolls 
Grays e a a a أ‎ a a Fine-silty, mixed, mesic Mollic Hapludalfs 
^Grogan ааа ت‎ ыа Ааа Coarse-silty, mixed, mesic Турс Hapludolls 
Guckeen. 90 Fine, montmorillonitie, mesic Aquic Hapludolls 
Hamel ee eT oe eee Fine-loamy, mixed, mesic Typic Argiaquolls 
*Joliet ___ --| Loamy, mixed, mesic Lithic Haplaquolls 
Kamrar --| Fine, montmorillonitie, mesic Турс Hapludolls 
Kilkenny -- Fine, montmorillonitic, mesic МоШс Hapludalfs 
90ص22‎ --| Fine-silty, mixed, mesic Aquic Hapludolls 
Lake beaches سے سے ہے‎ LL LL ll Fluvaquents and Udifluvents 
ава ----------------------------- --| Sandy, mixed, mesic Entie Hapludolls 
Le SueüP. sc وھ سرپ‎ сынсын --| Fine-loamy, mixed, mesic Aquic Argiudolls 
Lerdal жеккен кин ите енен --| Fine, montmorillonitie, mesie Udollie Ochraqualfs 
Nester, a a ашы نے سے‎ --| Fine, montmorillonitie, mesic Cumulie Haplaquolls 
Litchfield 90 --| Sandy, mixed, mesic Aquic Hapludolls 
FLOMAX = ыа --| Coarse-loamy, mixed, mesic Cumulic Hapludolls 
Lura т------------------- --| Fine, montmorillonitie, mesic Cumulic Haplaquolls 
Madelia ........ -| Fine-silty, mixed, mesic Typie Haplaquolls 
атпа __ Fine, montmorillonitic, mesic Турс Haplaquolls 
Marsh __ Aquents and Histosols 
Minneopa ----------- Sandy, mixed, mesic Aquic Hapludolls 
Minnetonka _________ Fine, montmorillonitic, mesic Туріс Argiaquolls 
Muskego _____ Coprogenous, euic, mesic Limnie Medisaprists 
Nicolet." ызы сы Fine-loamy, mixed, mesic Aquic Hapludolls 
Ocheyedan 90پ ء۶‎ Fine-loamy, mixed, mesie Typie Hapludolls 
“ОКОРО وپ سے بت و پت‎ Su ےک‎ pe Fine, montmorillonitie, mesic Cumulie Haplaquolls 
Oshawa 00 Fine-loamy, mixed (calcareous), mesic Cumulic Haplaquolls 
Palms. 二 二 Loamy, mixed, euic, mesic Terric Medisaprists 
Role. ы к мен ке Lea e aO Fine, montmorillonitie, mesic Typic Argialbolls 
Shorewood ас. Fine, montmorillonitic, mesic Aquic Argiudolls 
picer 22 _ Fine-silty, mixed (calcareous), mesic Туре Haplaquolls 
Storden Fine-loamy, mixed (calcareous), mesic Турс Udorthents 
pernil икен нек р e Au جس‎ рд Fine-loamy, mixed, mesic Cumulic Hapludolls 
ее Ces Да Fine-loamy, mixed (caleareous), mesie Typic Haplaquolls 
РНЕ se лааг GS Fine-silty, mixed, mesic Typic Hapludolls 
ааспат а a L аа Fine-loamy over sandy or sandy-skeletal, mixed, mesic Туре Hapludolls 
Waldorf а аана ааа аа e Fine, montmorillonitic, mesic Турс Haplaquolls 
Webster а جو جح سے سس‎ Fine-loamy, mixed, mesic Туре Haplaquolls 


texture, and mineralogy, for example, that are used as 
family differentiae (see table). An example is the fine 
loamy, mixed, noncalcareous, mesic family of Typic 


Haplaquolls. 


General Nature of the County 


The Blue Earth River, for which the county is 
named, enters the county on the south, traverses its 
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entire length, and joins the Minnesota River at its great 
south bend. The Minnesota River forms the northern 
boundary of the county. The Blue Earth region was 
first discovered by the French traveler M. Le Sueur, in 
October 1700, who ascended the stream for a short 
distance, claimed to have made valuable mineral dis- 
coveries, and established a French post, Fort L'Hillier, 
near the mouth of the Le Sueur River. 

The city of Mankato was founded in 1852. Other 
early towns were South Bend, Garden City, Vernon 
Center, Shelbyville, and Winnebago Agency. 

According to the 1970 census, Blue Earth County 
has a population of 52,322. Of this total, 21,427 lived 
in rural areas and 1,028 on farms. Ап influx from 
Mankato is increasing the rural population. 

The county has 23 townships. The land area is 
471,860 acres. There are 1,858 farms in the county. 
The total area in farmland is about 428,153 acres. 

When the county was first settled, crops were grown 
mainly for home use. As the population increased, the 
sale of farm products increased. By 1878 the county 
had 1,981 farms and 90,515 acres under cultivation 
(3). Wheat and oats were the principal crops, but most 
farms were diversified. Dairy farming and raising 
hogs were the leading livestock enterprises. 

About 54 percent of the county is wet and requires 
artificial drainage for crop production. Some drainage 
outlets were improved in the 1880's, and tile was being 
installed by 1910. Improved farm machinery, better 
сгор varieties, and a larger acreage under cultivation 
inereased the interest for complete drainage systems. 
А few areas still need better outlets, but the chief need 
is to improve the present drainage systems and reclaim 
odd areas. 

Most of the drained areas have changed from pasture 
to corn and soybeans. This change has caused a shift 
from dairy and hog enterprises to beef and hog enter- 
prises, which are in confined areas. Cash grain farming 
has increased in recent years. The farms in the south- 
western three-fourths of the county are the largest. 
In 1970, about 165,200 acres was in soybeans; 11,500 
acres in oats; 2,500 acres in wheat; and 12,500 acres 
in alfalfa. 

Two railroads presently serve the cities of Mankato, 
Eagle Lake, Lake Crystal, Mapleton, Judson, Cambria, 
and St. Clair. Several miles of railroad track and beds 
have been abandoned. There is a commercial airport 
at Mankato and two bus lines. Several interstate truck 
lines also serve the county. 


Mankato is the hub of several State and Federal 
highways from various directions. Approximately 717 
miles is county roads, 573 miles township roads, and 
167 miles State and Federal highways. 

Industries in the Mankato area include tractor cab 
factories; seed firms specializing in research, produc- 
tion, and sales; a soybean processing plant; a flour 
mill; а feed mill; plastie industry; and quarries for 
building stone and agrieultural lime. There are also 
numerous fertilizer blending plants in the county. 

А wide variety of agricultural supplies and services 
are provided to farmers. The many modern retail 
stores have made Mankato a major trade center for 
an area that takes in much of the surrounding counties. 
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Environmental Factors Affecting 


Soil Use 


This section describes the natural and cultural fea- 
tures of the county. The natural features are relief, 
water, climate, natural vegetation, and geology. Cul- 
tural features are transport facilities, manufacturing 
and business services of agriculture, and trends in 
Soil use. 


Relief 


The relief of Blue Earth County is the. product of а 
back-wasting continental glacier. The glacial drift that 
was deposited was of such thickness that the underly- 
ing rock strata have had little effect on the surface 
relief. Most of the county is nearly level to gently un- 
dulating. The relief, however, ranges from nearly level 
on the lake plain and on ground moraines to rolling 
where the end moraines form а complex pattern. In 
areas where there were scattered ice block depressions, 
а few large lakes formed. There are many small de- 
pressions. 

The main drainage channels, such as the Blue Earth 
and Le Sueur Rivers, developed during the retreat 
of the glacier. They occur as abrupt gorges within the 
landscape (see fig. 1, p. 8). Secondary drainage was 
immature and needed extensive artificial development. 

The larger streams have a series of terraces. At 
Mankato and northeast toward Lime Valley Township 
is such an area on a limestone bedrock-controlled ter- 
race. Most of the downtown area of Mankato is on a 
low alluvial terrace. The lower part of the Le Sueur 
River has at least four distinct terraces. The north- 
east quarter of the county has distinctive, flat topped 
hills with smooth side slopes and broad, wet depres- 
sions between them. This area is part of a more exten- 
sive area in adjoining Le Sueur and Waseca Counties. 
There ате some rolling to steep moraines in Pleasant 
Mound Hills and in the northeast corner of Jamestown 
Township. 

Most of the plain is between 1,000 and 1,050 feet 
above sea level, but the Pleasant Mound Hills and the 
northeast corner of Jamestown Township are at an 
elevation of about 1,130 feet and 1,170 feet respec- 
tively. The elevation of the uplands near the bluffs of 
the Minnesota River Valley is about 975 feet and the 
river at Mankato is at 756 feet. 


Water 


Water supplies in Blue Earth County are directly 
related to the thickness of the mantle of glacial drift 
and to the kind of rock formation that underlies it (5, 
12, 18). 

Most of the county is covered by an unconsolidated 
mantle of glacial drift and lacustrine sediments. This 
mantle ranges from about 90 to more than 200 feet 
in thickness. It is thickest in the northwestern part of 
the county, but decreases toward the southeastern part, 
where it ranges from 90 to about 140 feet. In a narrow 
belt beginning in the Minnesota River Valley at Man- 
kato and extending eastward to a point beyond Janes- 
ville in Waseca County, the drift is 50 to 100 feet 
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thicker than on either side of the belt. This narrow 
zone could represent an interglacial or preglacial chan- 
nel. The mantle yields little water. . 

Recent alluvium occurs along the streams. The thick- 
ness varies. These sediments are saturated with water, 
but the fine texture retards the water yield. Numerous 
terraces of late glacial gravel or buried glacial gravel 
beds are important local sources of water supply. 

Bedrock is exposed along the Minnesota River and 
the steep bluffs along the lower parts of the Blue Earth, 
Le Sueur, and Maple Rivers (5, 12). The rocks di- 
rectly beneath the glacial drift are of four geologic 
time periods (fig. 9). The oldest is the granitic type 
of rock of Precambrian age in area 1, in the north- 
western part of the county. The second oldest is the 
St. Croixan group of Cambrian period in area 2. The 
rocks belonging to the Ordovician period are Ше Prai- 
rie du Chien Formation of area 3, St. Peter Sandstone 
of area 5, and the Platteville and Glenwood Formations 
of area 6. The youngest rock in the county is the Wind- 
row Formation of the Cretaceous period in area 4. 
The rocks of the Cambrian, Ordovician, and Cretaceous 
periods dip toward the southeast at a slight angle. The 
top of the Jordan Sandstone near Judson is about 850 
feet above sea level, but in the southeast corner near 
Minnesota Lake the same stratigraphie horizon is 
about 600 feet above sea level. Thus the water in the 
Jordan Sandstone is under artesian pressure in the 
southeast corner of the county. 

For the stratigraphy of rocks at Mankato (13), 
see figure 10. 

Precambrian Group. This group includes the gran- 
itie rocks, the red clastics, and the Hinckley Sandstone. 
The granitic rocks and red clastics are poor sources 
of water. The Hinckley Sandstone, which ranges from 
a few feet to nearly 200 feet thick, yields abundant 
water under artesian pressure. The water is much 
Softer than that of the Paleozoic sediments. 

St. Croixan Group. The whole group of upper 
Cambrian Sandstone, Shale, and Dolomite occurs under 
most of the area in Blue Earth County. Of these for- 
mations, the Dresbach and the Jordan are the best 
water producers. 

Ordovieian Group. This group includes the Sha- 
kopee-Oneota, St. Peter, Platteville, and Glenwood 
Formations. It begins near the central part of the 
county and continues to the southeast (fig. 9). Few 
wells end in either the Shakopee-Oneota or Platteville 
Limestone. These formations yield some water from 
joints, bedding planes, and solution passages, but no 
large supply of water can be expected. The St. Peter 
Sandstone occurs in about the southeastern quarter of 
the county. It generally contains abundant water, but 
is under little or no artesian pressure. 


Climate 


Blue Earth County is in the south-central till prairies 
of Minnesota. Elevation ranges from approximately 
1,000 feet to 1,060 feet above mean sea level. Relief is 
mainly a few feet to 20 or 30 feet. The climate is con- 
tinental with cold winters and warm summers. The 
location of the county in the interior of the great land 
mass of North America is the chief factor in determin- 
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ing its climate. Summers are warm. Southerly winds 
in summer bring warm, moist air from the Gulf of 
Mexico and provide the area with a large part of the 
precipitation during the growing season. Winters are 
cold. The prevailing north to northwest winds supply 
an abundance of frigid air. Because this cold air con- 
tains little moisture, winter preciptaton if light. The 
following paragraphs are based on data from the sta- 
tion at St. Peter 2 southwest, Minnesota, for the 
period 1941-70. St. Peter 2 southwest is not in Blue 
Earth County, but has similar topography and general 
climatic conditions. Temperature and precipitation 
data for the county are listed in table 15. 

Average daily maximum temperatures in summer 
range from 80° to 85° F. Average daily minimums 
range from the high fifties to the low sixties. The 
average daily mean temperature during the summer 
is 71°. Hot days with maximum temperatures equal 
to or more than 100° have been recorded only six times 
during the last 30 years. 

About 70 percent of the annual precipitation of 29 
inches occurs during the growing season. Precipitation 
of 0.01 inch or more can be expected on 75 to 80 days 
a year, 6 of which will have an inch or more. Rainfall 
intensities of more than 1 inch per hour can be ex- 
pected about once in 2 years. June is most likely to 
receive this type of precipitation. The greatest monthly 
precipitation recorded in the last 30 years was 11.46 
inches in June, 1956. Annual precipitation has varied 
from 15.55 inches in 1958 to 41.16 inches in 1968. The 
heaviest rains occur as the result of thunderstorms, 
which average about 40 annually. Some thunderstorms 
are accompanied by hail and damaging winds. 

Based on the Rochester records, the relative humid- 
ity at noon in summer averages about 60 percent and 
the prevailing wind direction is south. The windspeed 
averages about 10 miles per hour during the summer. 

Daily maximum temperatures in winter average 
around 29°. The daily minimums average about 9°. 
The average daily mean temperature is 18°. Outbreaks 
of cold Canadian air decrease the temperature to zero 
or lower on about 33 days per year. The extreme cold 
temperature of the last 80 years was —38° on January 
30, 1951, but a minimum temperature of —42° has 
been reported in the area. 

The annual snowfall averages about 37 inches in 
amounts ranging from 2 inches in 1960 to 94 inches 
in 1951. The first snowfall of the season generally 
occurs in November and the last around mid April. 

The average relative humidity at noon during the 
winter at Rochester is about 75 percent, and the pre- 
vailing wind is northwest at an average speed of about 
18 miles per hour. 

Spring and fall are transitional periods with fewer 
extremes than in winter and summer. Heavy fog is 
reported on an average of 35 days annually at Ro- 
chester with the greatest frequency between October 
and March. 

The average length of the growing season in Blue 
Earth County is 156 days. The average date of the last 
freeze in spring is May 2, and the first in fall is Octo- 
ber 5. Table 16 shows probabilities that are represen- 
tative for the entire county of the last freezing 
temperature in spring and the first in fall. 
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Figure 9.—Geologic formations in Blue Earth County: 


Granitic rocks, undivided, of Precambrian age. 


2. St. Croixan group of Cambrian period: Jordan Sandstone, St. Lawrence Formation, Franconia Sandstone, and Dresbach 
Formation. 
3. Prairie du Chien Formation of Ordovician period: Shakopee and Oneota Dolomite. 
4. Windrow Formation of Cretaceous period. 
5. St. Peter Sandstone of Ordovician period: sandstone and minor siltstone. 
6. Platteville and Glenwood Formations of Ordovician period: Platteville Dolomite and Limestone, Glenwood Shale. 
Effect of climate on crops in winter and causes what are locally called January 


or February thaws. During these short periods, the 


Farming in this county is influenced by shifts from snow cover melts and there are wide extremes between 
the modal climatic pattern. In some years, for example, daytime and nighttime temperatures. Legumes, fruit 
warm air from the south encroaches for brief periods trees, and other trees are sometimes injured. 
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Figure 10.—-Geologic cross section at Mankato in Blue Earth 
County, Minnesota. 


Alternate freezing and thawing early in spring some- 
times damages legumes on fine textured soils that have 
not been drained. Occasionally, a “late spring" affects 
the timeliness of fieldwork. р 

The pronounced increase in precipitation during 
May and June is characterized by high intensity rains. 
Then, erosion is likely to be especially severe on ex- 
posed soils where moisture js at or near field capacity. 
The crop cover and the usual lower supply of moisture 
in July and August reduce the damage caused by in- 
tense rains during that period. Occasionally, à pro- 
longed rainy period in June delays spraying or the 
cultivation of corn and soybeans. It can also delay the 
harvesting of the first crop of hay. 

In some seasons high temperatures and erratic rain- 
fall during July and early in August reduce the bushel 
weight of small grain and adversely affect the pollina- 
tion of corn. Sometimes persistent light rains in Octo- 
ber and early in November hamper the harvesting of 
corn and soybeans. Frost occasionally occurs in the 
lower lying areas late in May and August and early in 
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September. Infrequently, once in 20 years or more, 
climatic patterns that are typical of those in the Great 
Plains (6, ?) drift into the county, resulting in periods 
of drought. Drought occurs whenever the supply of 
moisture, either the supply from rainfall or that stored 
in the soil, becomes inadequate for crops. Each day 
when moisture is inadequate in the root zone is defined 
as а drought day. ` 

Although adverse weather sometimes affects agri- 
culture in this county, crop failure has never occurred. 
The usual weather pattern is one especially suited to 
the high production of corn, small grain, soybeans, 
and hay. 


Natural Vegetation 


Before this county was settled, the native vegetation 
was most important in the complex of living organisms 
that affect soil formation. Two types of vegetation, 
forest and prairie, have strongly influenced the forma- 
tion of soils. The survey area is along the northern 
margin of a large area covered partly by prairie and 
partly by forest. Throughout the centuries, this margin 
advanced and retreated as shifts in climate pattern 
affected temperature, relative humidity, wind velocity, 
and the pattern of precipitation. 

The Le Sueur River forms a general boundary 
between the area called the Big Woods to the north 
and east and the prairie. There are strips of the Big 
Woods along the river entering the county from the 
south and west. The Blue Earth River and the glacial 
lake plain in map unit 12 (see general soil map) gen- 
erally form the southern and western boundary of the 
oak openings. The rest of the county is of the tall grass 
prairie. Pioneer settlers and many early scholars be- 
lieved that the prairies in this area resulted from fire. 
This, undoubtedly, was a modifying factor at the edge 
of the forest, but generally the dominant vegetation 
is that best suited to the climate (7). 

The soils influenced by timber in their formation 
occupy considerably larger areas on the north and 
east sides of the river valleys and lakes. They prob- 
ably preserved remnants of the Big Woods until such 
time as the climate became favorable for the growth 
of these trees. The prevailing westerly and southwest- 
erly winds probably carried the seeds of trees to the 
east and northeast. Also, the mature trees protected 
the young seedlings from the dry, searing, prevailing 
winds. The existing remains of groves in the oak open- 
ings and the areas of soils that are influenced by timber 
are typically on low convex rises on the nearly level 
landscape. The prairie soils occupy the nearly level, 
wetter sites. 

But oak was the dominant tree on the better drained 
soils in the uplands. Many slopes along the river val- 
leys had maple, butternut, and black walnut. Elm, 
basswood, and aspen were the dominant trees on the 
river bottoms and on wetter soils in the uplands. Shrubs 
that were common were the smooth sumac, prickly 
ash, smooth and prickly gooseberries, hazel, climbing 
bittersweet, and chokecherry. 


Geology 
To the geologist, amateur or professional, the land- 
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TABLE 15.— Temperature and precipitation 
[All data from St. Peter, Minn., 1941-70] 


Temperature Precipitation 
Two years in 10 will x : 
have at 1. 4 days Опе ee 10 will 
with— дан 
. Average 
Month Average Average m аве Days with | depth of 
daily daily Maximum | Minimum r eci Dita Snow snow on 
maximum | minimum temper- temper- р " pita- cover days with 
ature ature 101. Less More Snow cover 
equal to or | equal to or than— than— 
higher lower 
than— than— 
°F °F °F °F Inches Inches Inches Inches 
January ----------- 24.0 8.6 42 —20 0.76 0.14 1.78 24 6 
February _ __ 29.0 1.5 45 -14 .89 .17 1.81 21 7 
March: 225 39.5 20.1 61 0 1.55 .59 2.18 17 Л 
April ب‎ 57.8 85.6 79 24 2.82 ‚92 8.91 1 8 
May 2 70.4 46.8 86 83 8.84 1.93 6.79 (2) 0 
June uu 79.9 57.1 92 45 4.18 2.15 7.06 e 0 
Jü[y-. ers 84.6 61.3 94 52 4.14 1.86 7.24 (3) 0 
Април 82.9 59.8 93 48 8.90 1.40 6.57 () 0 
September --------2 78.2 49.6 88 87 8.10 87 5.51 (2) 0 
October ____________ 63.7 89.2 81 26 1.77 .28 8.50 (5) 0 
November _________ 43.4 24.1 62 6 1.25 .23 2.41 5 3 
December --------—- 29.2 11.1 47 —10 .98 317 2.21 14 5 
Year ааа 56.5 84.7 297 8-24 29.55 24.55 35,97 82 6 


^ Less than 0.5 day. | 
? Average annual maximum. 
3 Average annual minimum. 


scape of Blue Earth County suggests а history of 
recent glaciation (17, 18). The youthful glacial land- 
scape is pock marked with water-filled depressions of 
all shapes and sizes, nearly level ground moraines with 
a poorly developed natural drainage network, and a 
few large entrenched streams. Although the county 
was covered by ice sheets several times during the 
glacial period, the landforms and surficial deposits re- 
cord only the last glaciation, the Wisconsin. 

The Quaternary deposits in Blue Earth County are 
glacial till, laeustrine, and outwash (9). Thick expo- 
sures along the Minnesota, Blue Earth, Le Sueur, 


Maple, and Cobb Rivers reveal а complicated strati- 
graphy characterized by different tills that are super- 
imposed. They are sometimes separated by а variety 
of nonglacial sediments. The entire sequence is a long 
history of climatic fluctuations in the county. 
Evidence of the Pleistocene glacial stages, which 
preceded the Wisconsin, are not readily seen in the 
county. Some iron oxide stained, shale-free gravel oc- 
curs along the Le Sueur River in section 84 of South 
Bend township. Glacial till of an older age occurs along 
the Minnesota River to the northwest and near the 
surface in some counties, such as Freeborn, to the 


TABLE 16.—Probabilities of last freezing temperatures in spring and first in fall 
[АП data from St. Peter, Minn., 1941-70] 


Dates for given probability and temperature 


Probability 
16” F or lower 


20° Е or lower 


24° Е or lower | 28° Forlower 32“ Е orlower 


April 16 April 29 May 10 May 19 
April 11 April 22 Мау 8 Мау 12 
March 29 April 9 April 28 May 2 
Fall: 
1 year in 10 earlier than October 30 October 25 October 12 September 30 September 22 
2 years in 10 earlier than November 7 October 31 October 17 October 5 September 27 
5 years in 10 earlier than November 16 November 9 October 27 October 13 October 5 
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south and east. Radiocarbon dates indicate that these 
glacial deposits are older than 40,000 years. 

Four glacial advances and recessions, which can be 
attributed to the climatic fluctuations of the Wisconsin 
Stage of glaciation, are recorded in the Quaternary 
deposits in the southern part of Minnesota. The earliest 
phase of ice activity was an advance into the area of а 
glacier from the north or northwest. The extent of this 
ice sheet is largely unknown. This sheet deposited a 
loam, caleareous, shale-free till that is exposed near 
Granite Falls northwest of Blue Earth County. It is 
thought to have reached this county, but no deposits 
attributed to this phase have been identified. The ice 
retreated and erosion took place, leaving lag deposits, 
or stone lines, on the slopes and filling in the depres- 
sions. Debris from plants were also seen in these 
depressions. 

Before the development of a significant soil profile 
on this lowest calcareous till, а glacial advance, Ше 
Hawk Creek phase from the Lake Superior area, buried 
the landscape under a blanket of reddish brown sandy 
loam till. The history of the retreat of this glacial lobe 
is completely obscured by later glacial deposits. This 
till is evident in deep road cuts along U.S. Highway 
169 near Le Sueur. It is also in distant pockets mixed 
in the next younger till along the Maple River in sec- 
tion 18 of Rapidan township. 

Renewed ice activity in the north and northwest re- 
sulted in another glacial advance from the Wadena 
lobe, the Granite Falls phase. It left а thick layer of 
loam, calcareous, shale-free till, which ranges from 15 
to about 50 feet below the surface in Blue Earth County. 
Outwash associated with this phase is exposed along 
the Minnesota, Le Sueur, Maple, and Cobb Rivers. This 
glacial event may have oceurred about 34,000 radio- 
carbon years ago. The ice lobe retreated to an unknown 
northerly position. The landseape laid bare by the 
melted ice sheet was vulnerable to extensive erosion, 
leaving evidence of lag deposits, or stone lines, on the 
surface. The environment then may have been an arid 
climate because neither soils nor organic deposits 
formed. 

The last glacier to advance across the area moved 
south from the Winnipeg lowland in Canada. The Des 
Moines lobe, New Ulm phase, moved along the Minne- 
sota River lowland, covered all of Blue Earth County, 
and eventually reached as far south as Des Moines, 
Тома. This lobe spread a broad sheet of distinctive 
Shale-rich, calcareous till. It is not known when the ice 
moved through the county, but it had reached the 
central part of Iowa by 14,000 radiocarbon years be- 
fore the present. By about 12,000 years ago, the melting 
of glacial ice had completely cleared the county of active 
ice. Much of the terrain, however, remained covered 
with buried dead ice. The boreal forest had moved into 
the county by about 12,650 years ago. Water and sedi- 
ments ponded within unstable basins on the stagnant 
ice surface. This time of the rapid melting of the Des 
Moines lobe is represented by presence of melt water 
channels and lacustrine, deltaie, and other sediments. 

Аз the Des Moines lobe melted back into the Red 
River basin, the water ponded and formed Glacial Lake 
Agassiz. This is the Lake Agassiz phase. During its 
early stage, Lake Agassiz had just one outlet, the 
Glacial River Warren, or the Minnesota River. The 
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large volume of water carried by the River Warren en- 
trenched itself into the landscape and continued to 
deepen and widen its valley as Lake Agassiz expanded. 
Eventually, the ice melted back to expose other outlets 
for Lake Agassiz, removing water from Glacial River 
Warren. Thus, the wide and deep channel now carries 
only a small fraction of its former volume of water, and 
the present day Minnesota River is a classic example of 
an underfit stream. 

Most of the county has landscape features associated 
with dead ice left by the Des Moines lobe (8). Map 
units 3, 4, 5, and 6 (see general soil map) are associated 
with а dead ice moraine that had soil material on top of 
the dirty ice. The result is the various sizes of circular, 
flat topped hills, which have smooth side slopes and 
broad, wet areas between them (see cover photo). These 
soils have lower sand content and higher clay eontent 
than those in similar glacial till deposits, for example, 
map unit 7. 

Most remaining areas of the county have a nearly 
level to gently undulating ground moraine associated 
with stagnant ice that had little, if any, soil material 
on the surface and some material incorporated within 
the ice. The lakes and depressions are typically broad 
and shallow. À typical example of this is in map unit 7. 

Many areas in the ground moraine, however, have 
features changed by other events brought about by 
melting glacial ice. Map units 1 and 2 on the general soil 
map are deeply entrenched rivers that were eut by the 
large volume of water coming down from melting gla- 
ciers (fig. 1, p. 3). These rivers have several terraces 
which are related to geologic events, some of which are 
not understood as yet. For example, one of the terraces 
along the Le Sueur River was probably made when the 
mouth of the river changed from the Pleasant Street 
Slough area of Mankato to its present site in section 34 
of South Bend Township. Map unit 1 along the Min- 
nesota River is the broad valley cut by the Glacial River 
Warren, which at one time was the outlet of Glacial 
Lake Agassiz. 

Map units 9, 10, 11, 12, and 18 on the general soil 
map are thought to have been part of what has been 
called Glacial Lake Minnesota. Units 9 and 10 have 
only about 2 to 4 feet of silty clay and silty clay loam 
material, which slightly smooths out the slopes in the 
gently undulating ground moraine. Units 11, (fig. 2, 
p. 9), 12 and 18 (fig. 8, p. 10) have about 4 to 25 feet 
or more of stratified silt loam or silty clay or clay over 
silt loam. The thicker, lacustrine deposits have masked 
the gently undulating slopes in the ground moraine, 
وت‎ a smooth, nearly level and gently sloping lake 
plain. 

Map unit 14 on the general soil map (fig. 4. p. 11) 
is a delta formed by water carrying sediment from the 
melting ice to the west and north into the Minnesota 
Lake Plain. The deltaic sediments are stratified fine 
sand, medium sand, coarse sand, and some silt loam. 
The soil pattern is very complex, and the material is 2 
to more than 15 feet thick. 

Map unit 8 is a complex of loam and silt loam till and 
sand or gravel. These areas are end moraines or dump 
moraines near the outer edge of the glaciers where the 
material in the ice and that carried by the water from 
the melting ice was deposited and pushed up. 
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С1овзагу 


Aggregate, soil. Many fine particles held in a single mass ог 
eluster. Natural soil aggregates, such as crumbs, blocks, or 
prisms, are called peds. Clods are aggregates produced by 
tillage or logging. 

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine ma- 
terial dropped by а stream where its gradient lessens 
abruptly. 

Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to а limiting layer is expressed as— 
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Inches 


Back-wasting glacier. Ап ice sheet where the principal melting 
or wasting occurs along the leading edge. 

Buried soil. А developed soil, once exposed but now overlain by 
more recently formed soil. : 

Caleareous soil А soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. А 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Calcification. The soil forming processes that keep enough 
calcium in the surface layer to saturate the soll colloids 
with exchangeable calcium to the extent that the colloids 
are rendered almost immobile and almost neutral in reaction. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class; soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on Ше surface of а 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and eolors consisting of concentrated compounds or cemented 
soil grains. The composition of most concretions is unlike 
that of the surrounding soil. Calcium carbonate and iron 
oxide are common compounds in concretions. 

Concave slope. An inwardly rounded slope. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to- 
gether into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly notice- 
able. 

Plastic.—When wet, readily deformed by moderate pressure 
but can be pressed into а lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with diffieulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.— Hard; little affected by moistening. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
тошу the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained.—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness. 

Somewhat excessively drained.—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained.--Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. They are mainly free of mottling. 

Moderately well drained—-Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic erops are affected. They commonly have 
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a slowly pervious layer within or directly below the 
solum, or periodically receive high rainfall, or both. 
Somewhat poorly drained.—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination of 

these. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or ге- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytie erops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—W ater is removed from the soil so 
Slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytie erops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 
moors." 

Erosion. The wearing away of the land surface by running water, 
wind, ice, or other geologic agents and by such processes as 
gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the wearing 
ажау of mountains and the building up of such landscape 
features as flood plains and coastal plains. Synonym: 
natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and 


clay. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

French drains. А section of the tile trench above the tile that is 
fitted with stone, gravel, or crushed rock, or a combination 
of these materials. 

Friability. Term for the ease with which soil crumbles. А friable 
Soil is one that crumbles easily. 

Glacial drift (geology). Pulverized and other rock material 
transported by glacial ice and then deposited. Also the as- 
sorted and unassorted material deposited by streams flowing 
from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 


ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by glaciers and 
subsequently sorted and deposited by streams flowing from 
the melting ice. The deposits are stratified and occur as 
kames, eskers, deltas, and outwash plains. 

Gleization. The reduction, translocation, and segregation of soil 
compounds, notably of iron, usually in the lower horizons, 
as a result of waterlogging with poor aeration and drain- 
age; expressed in the soil by mottled colors dominated by 
gray. The soil-forming processes leading to the develop- 
ment of a gley soil. 

Ground moraine (geology). Glacial till accumulated beneath the 
advancing ice and deposited from it during its dissolution, 
rather than aggregated in a thickened belt at the ice edge; 
the deposit is relatively thin and characteristically forms 
an undulating plain with gently sloping swells, sags, and 
closed_depressions. 

Gypsum. Colorless translucent crystals of calcium sulfate that 
form in or below soil horizons in which calcium carbonate 
has accumulated. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
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forming processes. The major horizons of mineral soil are 
as follows: 

О horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

А horizon—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these. 

В horizon.—The mineral horizon below an A horizon. The В 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the А horizon; от (4) Буа 
combination of these, The combined А and B horizons 
are generally called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the А or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to 
have formed. If the material is known to differ from that 
in the solum the Roman numeral II precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below an 
А or a B horizon. 

Humus. The wel decomposed, more or less stable part of the 
organie matter in mineral soils. 

Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with percola- 
tion, which is movement of water through soil layers or 
material. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the elevation 
of the land is raised. 

Landslide. The rapid downhill movement of a mass of soil and 
loose rock generally when wet or saturated. The speed 
and distance of movement, as well as the amount of soil and 
rock material, vary greatly. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or 
silt. 

Mineral soil. Soil that is mainly mineral material and low in 
organic material. Its bulk density is greater than that of 
organic soil. 

Montmorillonite. A fine, platy, alumino-silicate clay material 
that expands and contracts with the absorption and loss of 
water. It has a high cation-exchange capacity and is plastic 
and sticky when moist. 

Moraine (geology). An accumulation of earth, stones, and other 
debris deposited by a glacier. Types are terminal, lateral, 
medial, and ground. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, éommon, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters (about 
0.2 to 0.6 inch); and coarse, more than 15 millimeters 
(about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed organic soil 
material mixed with mineral soil material. The content of 
organic matter is more than 20 percent. 

Munsell notation. А designation of color by degrees of the three 
single variables—hue, value, and chroma. For example, а 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Organic matter. À general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily 
decomposed organic matter is often distinguished from the 
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more stable forms that are past the stage of rapid decom- 
position. | 

Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated 
bedrock is not yet parent material by this concept. 

Peat. Unconsolidated material, largely undecomposed organic 
matter, that has accumulated under excess moisture. 

Ped. An individual natural soil aggregate, such as a granule, а 
prism, or a block. 

Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil Terms describing permea- 
bility are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 
to 2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid 
(6.0 to 20 inches), and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in the 
Soil classification system based on differences in the soil 
that affect its management. A soil series, for example, may 
be divided into phases on the bases of differences in slope, 
Stoniness, thickness, or some other characteristic that affects 
management. These differences are too small to justify 
separate series. 

Profile, soil. А vertical section of the soil extending through all 
its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is 
described as precisely neutral in reaction because it is 
neither acid nor alkaline. The degree of acidity or alkalinity 
is expressed as— 


pH pH 
Extremely Neutral -П---------- 6.6 to 7.3 
id Below 4.5 Mildly alkaline ----7.4 to 7.8 
Very strongly Moderately alkaline -7.9 to 8.4 
acid اس یرس ہے‎ 4.5 to 5.0 Strongly alkaline ..8.5 to 9.0 
Strongly acid ___5.1 to 5.5 Very strongly 
Medium acid - 5.6 to 6.0 alkaline _____ 9.1 and higher 
Slightly acid ___6.1 to 6.5 


Relief. The elevations or inequalities of a land surface, considered 
collectively. ! 

Sand. Аз а soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay. 

Seepage. The rapid movement of water through the soil. Seepage 
adversely affects the specified use. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). Аз а 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

боп. A natural, three-dimensional body at the earth's surface 
that is capable of supporting plants and has properties 
resulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Solum. The upper part of a soil profile, above the C horizon, 
in which the processes of soil formation are active. The 
solum in mature soil consists of the A and B horizons. 
Generally, the characteristics of the material in these 
horizons are unlike those of the underlying material. The 


SOIL SURVEY 


living roots and other plant and animal life characteristics 
of the soil are largely confined to the solum. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material. Layers in soils that result from the 
processes of soil formation are called horizons; those in- 
herited from the parent material are called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatie (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
lar. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many hard- 


pans). 

Subsoil. Jen the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, ranging in depth from 4 to 10 inches 
(10 to 25 centimeters). Frequently designated as the “plow 
layer," or the "Ap horizon." 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into 
the soil or flow slowly to a prepared outlet without harm. 
À terrace in a field is generally built so that the field can 
be farmed. A terrace intended mainly for drainage has a 
deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. А stream 
terrace is frequently called а second bottom, in contrast 
with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basie textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or “very 

Till plain. An extensive flat to undulating area underlain by 
glacial till. 

Topsoil (engineering). Presumably a fertile soil or soil material, 
or one that responds to fertilization, ordinarily rich in 
organie matter, used to topdress roadbanks, lawns, and 
gardens. 

Variant, soil. А soil having properties sufficiently different from 
those of other known soils to justify a new series name, but 
the limited geographic soil area does not justify creation 
of a new series. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indieated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole, 

Water table, perched. A water table standing above an un- 
saturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
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Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
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ALLUVIAL TERRACES AND STEEP LAND ADJACENT TO RIVERS 


Alluvial land-Copaston-Chaska: Nearly level and gently undulating, poorly drained to well 
drained soils formed in medium textured alluvium stratified with moderately coarse and coarse 
textured material; some are underlain by limestone bedrock 


Storden-Comfrey-Lomax: Nearly level to very steep, well draíned and poorly drained soils | 
formed in moderately coarse to moderately fine textured alluvium and medium textured glacial till 


LOW, NEARLY CIRCULAR HILLS HAVING NEARLY LEVEL TO GENTLY 
UNDULATING TOPS AND SMOOTH SIDES 


Nicollet-Webster-Clarion: Nearly level and gently undulating, moderately well drained, poorly 
drained, and well drained soils formed in medium textured and moderately fine textured glacial 
till 


Cordova-Lester-Caron: Nearly level and moderately steep, very poorly drained, poorly drained, 
and well drained soils formed in medium textured and moderately fine textured glacial till and 
organic material 


Minnetonka-Kilkenny-Caron: Nearly level and moderately steep, very poorly drained, poorly 
drained, and well drained soils formed in moderately fine and fine textured material over 
glacial till or in organic material 


Kilkenny-Minnetonka-Lerdal: Nearly level to moderately steep, poorly drained, somewhat 
poorly drained, and well drained soils formed in moderately fine and fine textured material 
over glacial till 


GENTLY UNDULATING TO STEEP, IRREGULARLY SLOPING GROUND AND END MORAINES 


Webster-Nicollet-Canisteo: Nearly level and gently undulating, poorly drained and moder- 
ately well drained soils formed in medium textured and moderately fine textured glacial till 


Clarion-Storden-Estherville: Rolling to steep, well drained and somewhat excessively 
drained soils formed in medium textured glacial till and moderately coarse textured glacial 
outwash 


CLAYEY MANTLED GROUND MORAINE 


Minnetonka-Shorewood-Lura: Nearly level and gently sloping, very poorly drained, poorly 
drained, and moderately well drained soils formed under timber and grasses in moderately 
fine and fine textured lacustrine material and the underlying glacial till 


Marna-Guckeen-Lura: Nearly level and gently undulating, very poorly drained, poorly drained, 
and moderately well drained soils formed under prairie grasses in moderately fine and fine 
textured lacustrine material and the underlying glacial till 
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В. 29 w. R. 28 W. В. 27 w. В. 26 w. R. 25 W. CLAYEY LAKE PLAIN 
Waldorf-Collinwood-Lura: Nearly level, very poorly drained, poorly drained, and moderately 
well drained soils formed in moderately fine and fine textured lacustrine material underlain in 
some areas by stratified, medium textured material 
Beauford-Lura-Shorewood: Nearly level, very poorly drained, poorly drained, and moderately 
well drained soils formed in fine textured lacustrine material 
SILTY LAKE PLAIN 
Madelia-Kingston-Spicer: Nearly level and gently sloping, poorly drained and moderately 
well drained soils formed in moderately fine textured and medium textured lacustrine material 

SECTIONALIZED 
TOWNSHIP DELTA SEDIMENTS ON GROUND MORAINE 
Darfur-Dassel-Fieldon: Nearly level, very poorly drained and poorly drained soils formed in 
moderately coarse textured and medium textured, stratified delta sediments 
Each area outlined on this map consists of Compiled 1977 


more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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Міплеора səndy loam, 0 to 3 percent slopes 
СопИгву clay loam 

Dickinson fine sandy юат, 0 to 2 percent slopes 
Dickinson line sandy loam, 2 to 6 percent slopes 
Blue Earth mucky silt loam 

Wadena loam, 0 to 2 percent slopes 

Wadena loam, 2 to 6 percent slopes 

Estherville sandy loam, O to 2 percent slopes. 
Estherville sandy юат, 2 to 6 percent slopes 
Estherville sandy юат, 6 to B percent slopes 
Barrington silt юат, t to 3 percent slopes 

Fed} loamy fine sand, 1 to 3 percent slopes 
Ғеај юату fine sand, 3 to 8 percent slopes 
Brownton silty clay loam 

Caco sity clay loam 

Canisteo sity clay юат 

Terril ham, O to 2 percent slopes. 

Terri loam, 2 to 6 percent slopes 

Terri loam, 6 to 15 percent slopes 
Collinwood silty clay loam, 1 to 3 percent slopes 
Collinwood silty clay loam, 2 to 6 percent slopes 
Collinwood silty clay Юмт, 6 to 12 percent slopes 
Collinwood silty clay юат, 12 to 18 percent slopes 
Copaston losm, 1 to 4 percent slopes 

Truman sitt юат, 2 to 6 percent sopes 

Truman silt loam, 6 to 12 percent slopes. 
Clarion loam, 2 to 6 percent slopes 

Clarion loam, 6 to 12 percent slopes. 

Clarion юат, 12 to 18 percent slopes 

Kamrar sitty clay, 2 to 6 percent slopes 
Катгаг sitty clay, 6 to 12 percent slopes 
Kamraw sity clay, 12 to 18 percent slopes 
Lester loam, 2 to 6 percent slopes 

Lester loam, 6 to 12 percent slopes 

Lester юат, 12 to 18 percent slopes 

Lester loam, 18 to 24 percent slopes 
Cordova clay loam 

Marna зїйу clay юат 

Webster silty clay юат 

Glencoe silty сму кат 

Grogan silt Кат, 1 to 3 percent slopes 

Grogan silt loam, 3 to 6 percent slopes 
Nicolet clay юат, 1 to 3 percent slopes. 
Okoboji silty clay loam 
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SOIL LEGEND 


Symbols consist of numbers as а combination of numbers and letters; Гог example, 18, 27, 41C, 138C2. The 2, 3, or 4 
digit numbers designate the kind of soi) or miscellaneous areas. A capital letter B, C, D, Е, ог F following a number 
indicates the class of slope. Symbols without a slope letter are those for units that are nearly level or they are for 
miscellaneous areas. A final number 2 following a letter indicates that the soil is moderately eroded. 


SYMBOL NAME 


136 Madelia silty clay loam 
13882 Lerdal Му clay loam, 2 to 6 percent slopes, eroded 
138C2 Lerdal sitty clay loam, 6 to 15 percent slopes, eroded 
140 Spicer silty clay bem 
160 Fiekdon loam 
178 Granby fine sandy loam 
181 Litchfield loamy fine sand, 1 to 3 percent slopes. 
183 Dassel loam 
196 Joliet silty clay loam 
197 Kingston silty clay loam, i to 3 percent slopes. 
211 Lura slity clay 
219 Войе silt loam 
2228 Lasa fine sand, 2 to 8 percent slopes 
Waldorf silty clay loam 
Guckeen silty clay loam, 1 Lo 4 percent slopes 
Kilkenny clay юат, 2 to 6 percent stapes 
Kilkenny clay Юат, 6 to 12 percent siopes 
Kitkenny clay loam, 12 to 18 percent slopes 
LeSueur clay loam, 1 to 3 percent slopes 
Lomax loam. 1 to 3 percent slopes 
Grays sat loam, 2 to 8 percent slopes 
Ocheyedan loam, 2 to 8 percent slopes 
Darfur loam 
Shorewood silty clay loam, 1 to 6 percent slopes. 
Minnetonka sity clay loam 
Beautord clay 
Shorewood silty clay, 1 to 6 percent slopes 
Baroda silty clay loam 
Oshawa ЫН oom 
Barbert silt loam 
Тінег silty clay kam 
Chaska юат 
Сако silty clay loam, very wet 
Comtrey clay loam. frequently flooded 
Dorchester loam, occasionally flooded 
Lasa loamy fine sand, rock substratum, 1 to 6 percent Море 
Lasa loamy fine sand, rock substratum, 12 to 35 percent slopes 
Minneopa loamy fine sand, occasionally flooded, 0 to 3 percent slopes 
Minnetonka silty clay loam, şiy substratum 
Hamel clay loam, 1 to 4 percent sopes 
Copaston loam, very shallow, 1 to 4 percent slopes 
Shorewood slity clay loam, silty substratum, 1 to 3 percent slopes 
Dorchester loam, 1 to 3 percent slopes 
Caron muck 
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Muskego muck 

Palms mock 

Palms muck, sandy substratum 

Chaska Urban land complex, 0 to 2 percent slopes. 
Copaston— Urban tand complex, 1 to 4 percent slopes. 
Copaston—Urban land bouldery complex, 1 to 4 percent slopes 
Cordova— Urban land complex, 0 to 3 percent slopes. 
Dorchester —Urban land complex, 1 to 3 percent slopes 
Tesril—Urban land complex, 2 to 6 percent slopes 
TerrH— Urban land complex, 6 to 15 percent slopes 
Bold — Truman siit lcams, 6 to 12 percent slopes 

Bold —Truman sit ams, 12 to 18 percent slopes 
Canisteo—Fieldon bams 

Clarion complex, 2 to 6 percent slopes. 

Clarion complex, 6 to 12 percent slopes. 

Clarion complex, 12 to 20 percent slopes 
Clarion—-Storden loams, 6 to 12 percent slopes. 
Clarion—Storden loams, 12 to 18 percent slopes. 
Copaston—Rock outcrop complex, 1 to 4 percent slopes 


Kingston —Nicoliett complex, 1 to 3 percent slopes 
Litchfield — Nicollett complex, 1 to 3 percent slopes. 
Madelia— Webster Ну clay loams 
Storden—Clarion loans, 18 to 24 percent slopes 
Storden complex, very steep 
Storden complex, 24 to 45 percertt slopes. 

Granby 


beaches 
Urban land, 0 to 2 percent slopes 
Marsh 
Caron mucky peat 
Grogan loamy fine sand, 2 to 6 percent Hopes 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 

Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil or gas 


Windmill 


Kitchen midden 


4 


: 
Indian 
Mound 


Tower 


GAS 
. 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


# Wet spot 
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SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
High lime soil 2 acres or less 
Detrimental deposit 2 acres or less 


Better drained soil 2 acres or less 


Poorly drained soil with light 
Colored subsurface horizon 
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